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Data Validation Reports  



Table E-1
Sampling Summary: Data Validation Reports

 

Apex Laboratory
Report Number

Apex Data
Validation Number

Vista Laboratory
Report Number

Vista Data
Validation Number

A9D0674 45378 1900807 45526

A9D0735 45378 1900817 45476

A9E0061 45378 1900951 45600

A9E0168 45378 1901028 45340

A9E0744 45378 1901029 45340

A9E0766 45378 1901246 45719

A9E0838 45378 1901247 45600

A9E0849 45378 1901248 45434

A9E0922 45378 1901249 45631

A9E0927 45378 1901305 45640, 46013

A9F0035 45449 1901384 45631

A9I0305, A9I0309 46182 1903103 46172
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC August 26, 2019
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com

SUBJECT: Revised Port of Portland, T4, Data Validation

Dear Ms. Peterson,

Enclosed are the revised validation reports for the fractions listed below. These SDGs were received
on June 25, 2019. Attachment 1 is a summary of the samples that were reviewed for each analysis.

! Updated the QAPP reference.

LDC Project #45378_RV1:

SDG # Fraction

A9D0674, A9D0735
A9E0061, A9E0168
A9E0744, A9E0766
A9E0838, A9E0849
A9E0922, A9E0927

Polynuclear Aromatic Hydrocarbons, Chlorinated Pesticides,
Polychlorinated Biphenyls, Metals, Wet Chemistry  

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 Remedy;
2019

! USEPA National Functional Guidelines for Organic Superfund Methods Data Review,
January 2017

! USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review,
January 2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port of Portland - T4\45378ST.wpd

14,565 pages-ADV Attachment 1

EDD Stage 2B/4  90/10 LDC #45378 (Anchor Environmental-Seattle WA / Port of Portland, T4)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

PAHs
(8270D)

Pest.
(8081B)

PCBs
(8082A)

TOC
(9060A)

Total
Solids
(PSEP)

Part.
Size

(D422M)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A A9D0674 06/25/19 07/17/19 1 20 - - - - 0 21 0 21 0 21

B A9D0735 06/25/19 07/17/19 0 5 - - - - 0 5 0 5 0 5

C A9E0061 06/25/19 07/17/19 0 19 - - - - 0 19 0 19 0 21

D A9E0168 06/25/19 07/17/19 0 12 - - - - 0 12 0 12 0 12

E A9E0744 06/25/19 07/17/19 0 9 0 1 0 13 0 9 0 9 0 7

E A9E0744 06/25/19 07/17/19 0 10 0 1 0 4 0 10 0 10 0 10

F A9E0766 06/25/19 07/17/19 0 7 - - 0 8 0 8 0 8 0 7

G A9E0838 06/25/19 07/17/19 0 8 - - 0 8 0 8 0 8 0 6

H A9E0849 06/25/19 07/17/19 1 0 1 1 0 3 0 3 0 3 0 3

I A9E0922 06/25/19 07/17/19 0 7 - - - - 0 7 0 7 0 7

J A9E0927 06/25/19 07/17/19 0 4 - - 0 4 0 4 0 4 0 3

Total J/CR 2 101 1 3 0 40 0 106 0 106 0 102 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 461



LDC Report# 45378A2a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August20,2019 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9D067 4 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

RB-201904171558 A9D0674-01 Water 04/17/19 
T4-PDI2019-SG05-190417 A9D0674-02 Sediment 04/17/19 
T 4-PDI2019-SG06-190417 A9D0674-03 Sediment 04/17/19 
T 4-PDI2019-SG08-190415 A9D0674-04 Sediment 04/15/19 
T 4-PDI2019-SG 11-190415 A9D0674-05 Sediment 04/15/19 
T 4-PDI2019-SG 13-190415 A9D0674-06 Sediment 04/15/19 
T4-PDI2019-SG15-190416 A9D0674-07 Sediment 04/16/19 
T 4-PDI2019-SG 16-190416 A9D0674-08 Sediment 04/16/19 
T4-PDI2019-SG17-190416 A9D0674-12 Sediment 04/16/19 
FD-201904151441 A9D0674-13 Sediment 04/15/19 
T4-PDI209-SG18-190415 A9D0674-14 Sediment 04/15/19 
T4-PDI209-SG51-190417 A9D0674-15 Sediment 04/17/19 
T 4-PDI209-SG52-190417 A9D0674-16 Sediment 04/17/19 
T4-PDI209-SG53-190416 A9D0674-17 Sediment 04/16/19 
T 4-PDI209-SG54-190416 A9D0674-18 Sediment 04/16/19 
T4-PDI209-SG57-190417 A9D0674-19 Sediment 04/17/19 
T 4-PDI209-SG58-190417 A9D0674-20 Sediment 04/17/19 
T4-PDI209-SG59-190417 A9D0674-21 Sediment 04/17/19 
FD-201904171301 A9D0674-22 Sediment 04/17/19 
T 4-PDI2019-SG60-190417 A9D0674-23 Sediment 04/16/19 
T4-PDI2019-SG61-190416 A9D0674-24 Sediment 04/16/19 
T 4-PDI2019-SG05-190417DUP A9D0674-02DUP Sediment 04/17/19 
T 4-PDI209-SG52-190417DUP A9D0674-16DUP Sediment 04/17/19 
T 4-PDI209-SG59-190417MS A9D0674-21 MS Sediment 04/17/19 
T 4-PDI209-SG59-190417MSD A9D0674-21 MSD Sediment 04/17/19 
FD-201904171301 MS A9D0674-22MS Sediment 04/17/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017}. Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected}: The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated}: The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol} or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

9041150-BLK1 04/22/19 Naphthalene 0.0509 ng/L All water samples in SDG 
A9D0674 
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Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5X blank contaminants) than the concentrations found in the associated laboratory 
blanks. 

VI. Field Blanks 

Sample RB-201904171558 was identified as a rinsate. No contaminants were found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits with the following exceptions: 

Affected 
Sample Surr~gate %R (Limits) Compound Fla_g_ A or P 

T 4-PDI209-SG57 -190417 2-Fiuorobiphenyl 30 (44-115) All compounds J (all detects) A 
Terphenyl-d14 40 (54-127) UJ (all non-detects) 

T 4-PDI209-SG58-190417 2-Fiuorobiphenyl 20 (44-115) All compounds J (all detects) A 
T erphenyl-d 14 33 (54-127) UJ (all non-detects) 

T 4-PDI209-SG59-190417 2-Fiuorobiphenyl 43 (44-115) All compounds J (all detects) A 
T erphenyl-d 14 44 (54-127) UJ (all non-detects) 

T 4-PDI2019-SG60-190417 2-Fiuorobiphenyl 39 (44-115) All compounds J (all detects) A 
Terphenyl-d 14 49 (54-127) UJ (all non-detects) 

Surrogate recoveries (o/oR) were not within QC limits for several samples. No data were 
qualified for samples analyzed at greater than or equal to 5X dilution. 

VIII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Compound RPD (Limits) Flag A or P 

T 4-PDI2019-SG05-190417DUP Fluoranthene 78 (:S;35) J (all detects) A 
(T 4-PDI2019-SG05-190417) Pyrene 74 (:S;35) J (all detects) 

T 4-PDI209-SG52-190417DUP Fluoranthene 45 (:S;35) J (all detects) A 
(T 4-PDI209-SG52-190417) Pyrene 46 (:S;35) J (all detects) 

4 
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IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Compound (Limits) Flag A or P 

9041150-LCS/D Acenaphthene 35 (S30} UJ (all non-detects) p 
(All water samples in SDG Acenaphthylene 33 (S30} UJ (all non-detects) 
A9D0674) 1-Methylnaphthalene 43 (S30} UJ (all non-detects) 

2-Methylnaphthalene 45 (S30} UJ (all non-detects) 
Naphthalene 48 (S30) UJ (all non-detects) 
Dibenzofuran 31 (S30} UJ (all non-detects) 

X. Field Duplicates 

Samples FD-201904151441 and T 4-PDI209-SG 18-190415 and samples FD-
201904171301 and T4-PDI2019-SG60-190417 were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration. (ug/K_g}_ 

Compound FD-201904151441 T 4-P 01209-SG 18-190415 RPD (Limits) 

Anthracene 91.7 64.3 35 (S50} 

Benzo( a)anthracene 364 217 51 (S50) 

Benzo( a)pyrene 425 308 32 (S50} 

Benzo(b )fl uoranthene 529 321 49 (S50} 

Benzo(k}fluoranthene 212 119 56 (S50} 

Benzo(g,h,i)perylene 359 227 45 (S50) 

Chrysene 453 233 64 (S50} 

Fluoranthene 750 455 49 (S50} 

lndeno(1 ,2,3-cd)pyrene 387 202 63 (S50} 

Phenanthrene 404 209 64 (S50} 

Pyrene 831 537 43 (S50} 
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Concentration (ug/Kg) 

Compound FD-201904151441 T 4-PDI209-SG18-190415 RPD (Limits) 

Acenaphthene 84.4 u 19.7 Not calculable 

Acenaphthylene 84.4 u 19.9 Not calculable 

Dibenzo( a, h )anthracene 84.4 u 35.6 Not calculable 

Fluorene 84.4 u 33.8 Not calculable 

2-Methylnaphthalene 169 u 17.1 Not calculable 

Naphthalene 169 u 55.0 Not calculable 

Concentration (ug/Kg) 

Compound FD-201904171301 T 4-PDI2019-SG60-190417 RPD (Limits) 

Anthracene 23.9 14.3 u Not calculable 

Benzo( a)anthracene 81.4 45.9 56 {S50) 

Benzo(a)pyrene 126 65.3 63 {S50) 

Benzo(b )fl uoranthene 175 79.1 75 {S50) 

Benzo(k)fl uoranthene 67.8 37.7 57 {S50) 

Benzo(g,h,i)perylene 85.6 47.4 57 {S50) 

Chrysene 109 50.1 74 {S50) 

Dibenzo(a,h)anthracene 22.7 14.3 u Not calculable 

Fluoranthene 153 77.8 65 {S50) 

lndeno(1 ,2,3-cd)pyrene 101 48.4 70 {S50) 

Phenanthrene 55.4 37.6 38 {S50) 

Pyrene 156 76.1 69 {S50) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 
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XII. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sam~le I Com~ound I Finding I Flag I A or P I 
T4-PDI2019-SG05-190417 Benzo(b }fluoranthene Peak separation for structural isomers is J (all detects) A 
T 4-PDI2019-SG06-190417 Benzo(k}fluoranthene insufficient for accurate quantification. J (all detects) 
T 4-PDI2019-SG08-190415 
T 4-PDI2019-SG 11-190415 
T 4-PDI2019-SG 13-190415 
T4-PDI2019-SG16-190416 
T4-PDI2019-SG17-190416 
T 4-PDI209-SG 18-190415 
T 4-PDI209-SG52-190417 
T 4-PDI209-SG54-190416 
FD-201904171301 

T 4-PDI2019-SG15-190416 Chrysene Peak separation for structural isomers is J (all detects) A 
FD-201904151441 Benzo(a)anthracene insufficient for accurate quantification. J (all detects) 
T 4-PDI209-SG53-190416 Benzo(b }fl uoranthene J (all detects) 
T4-PDI2019-SG60-190417 
T4-PDI2019-SG61-190416 

T 4-PDI209-SG51-190417 Benzo(a)anthracene Peak separation for structural isomers is J (all detects) A 
T 4-PDI209-SG57 -190417 Benzo(b }fl uoranthene insufficient for accurate quantification J (all detects) 
T 4-PDI209-SG58-190417 Benzo(k}fl uoranthene J (all detects) 
T 4-PDI209-SG59-190417 Chrysene J (all detects) 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to surrogate 0/oR, DUP RPD, LCS/D RPD, and peak separation, data were qualified 
as estimated in twenty samples. 

No results were rejected in this SDG. 
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Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 
A9D0674 

I Sam~le I Com~ound I Flag I A or P I Reason I 
T 4-PDI209-SG57-190417 All compounds J (all detects) A Surrogates (%R) 
T 4-PDI209-SG58-190417 UJ (all non-detects) 
T 4-PDI209-SG59-190417 
T 4-PDI2019-SG60-190417 

T 4-PDI2019-SG05-190417 Fluoranthene J (all detects) A Duplicate sample 
T 4-PDI209-SG52-190417 Pyrene J (all detects) analysis (RPD) 

RB-201904171558 Acenaphthene UJ (all non-detects) p Laboratory control 
Acenaphthylene UJ (all non-detects) samples (RPD) 
1-Methylnaphthalene UJ (all non-detects) 
2-Methylnaphthalene UJ (all non-detects) 
Naphthalene UJ (all non-detects) 
Dibenzofuran UJ (all non-detects) 

T 4-PDI2019-SG05-190417 Benzo(b )fluoranthene J (all detects) A Compound quantitation 
T 4-PDI2019-SG06-190417 Benzo(k)fluoranthene J (all detects) (peak separation) 
T 4-PDI2019-SG08-190415 
T 4-PDI2019-SG11-190415 
T 4-PDI2019-SG 13-190415 
T 4-PDI2019-SG16-190416 
T 4-PDI2019-SG 17-190416 
T 4-PDI209-SG 18-190415 
T 4-PDI209-SG52-190417 
T 4-PDI209-SG54-190416 
FD-201904171301 

T 4-PDI2019-SG 15-190416 Chrysene J (all detects) A Compound quantitation 
FD-201904151441 Benzo( a)anthracene J (all detects) (peak separation) 
T 4-PDI209-SG53-190416 Benzo(b }fl uoranthene J (all detects) 
T 4-PDI2019-SG60-190417 
T4-PDI2019-SG61-190416 

T 4-PDI209-SG51-190417 Benzo( a)anthracene J (all detects) A Compound quantitation 
T 4-PDI209-SG57-190417 Benzo(b )fl uoranthene J (all detects) (peak separation) 
T 4-PDI209-SG58-190417 Benzo(k)fl uoranthene J (all detects) 
T 4-PDI209-SG59-190417 Chrysene J (all detects) 

Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary- SDG A9D0674 

No Sample Data Qualified in this SDG 
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LDC #: 45378A2a 
SDG #: A9D067 4 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Date: 1/1~ 
Page:_Lof_ 

Reviewer: r 7 
2nd Reviewer:~ 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Ser l"livolatile~ (EPA SW 846 Method 82700) 
~ S\J'OA 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 ' 

211' 

3¥ 

4-y 

5Y 

6,... 

7'Y 

8v 

9)" 

10,.. 

111-

12,.. 

131 

I ~alidaticc Area I I 
Sample receipt/Technical holding_ times At.b. 
GC/MS Instrument performance check b. 
Initial calibration/leV At~ ()lo P?9 
Continuing calibration A 
Laboratory Blanks 0vJ 
Field blanks ~0 ~\? ::: 

Surrogate spikes ~ 
Matrix spike/Matrix spike duplicates /0 "\~ ~ . 
Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

RB-201904171558 

T 4-PDI20 19-SG05-190417 

T4-PDI2019-SG06-190417 

T 4-PDI2019-SG08-190415 

T4-PDI2019-SG11-190415 

T 4-PDI2019-SG13-190415 

T4-PDI2019-SG15-190416 

T 4-PDI2019-SG16-190416 

T 4-PDI2019-SG17-190416 

FD-201904151441 

T 4-PDI209-SG 18-190415 

T 4-PDI209-SG51-190417 

T 4-PDI209-SG52-190417 

0 
Q 

~ ~\0 

~~ 0: 
A 

svJ 
N 

N 

A 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

\0 
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' 

I 

Com meets 

=.w (y \eN ~~0 

,, 

{ 
<!~v !::- .-z.. a 

\4 ' -2..0 

D =Duplicate 
TB = Trip blank 

I 

EB = Equipment blank 

LabiD 

A9D0674-01 

A9D0674-02 

A9D0674-03 

A9D0674-04 

A9D0674-05 

A9D0674-06 

A9D0674-07 

A9D0674-08 

A9D0674-12 

A9D0674-13 

A9D0674-14 

A9D0674-15 

A9D0674-16 

SB=Source blank 
OTHER: 

Matrix Date 

Water 04/17/19 

Sediment 04/17/19 

Sediment 04/17/19 

Sediment 04/15/19 

Sediment 04/15/19 

Sediment 04/15/19 

Sediment 04/16/19 

Sediment 04/16/19 

Sediment 04/16/19 

Sediment 04/15/19 

Sediment 04/15/19 

Sediment 04/17/19 

Sediment 04/17/19 

I 



LDC #: 45378A2a 

SDG #: A9D067 4 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

14-Y' T 4-PDI209-SG53-190416 A9D0674-17 

1511 T 4-PDI209-SG54-190416 A9D0674-18 

16~ T 4-PDI209-SG57 -190417 A9D067 4-19.. 

17~ T 4-PDI209-SG58-190417 A9D0674-20 

1811 T 4-PDI209-SG59-190417 A9D0674-21 

19_~ FD-201904171301 o, A9D0674-22 

20;u T 4-PDI2019-SG60-190417 Q, A9D0674-23 

21 l<' 
/ 

T 4-PDI20 19-SG61-190416 A9D0674-24 

22) T 4-PDI2019-SG05-190417DUP ./ A9D067 4-02DUP 

23) T 4-PDI209-SG52-190417DUP .I A9D067 4-16DUP 

24'1: T 4-PDI209-SG59-190417MS J A9D067 4-21 MS 

25? T 4-PDI209-SG59-190417MSD I A9D067 4-21 MSD 

26 ~ FD-201904171301 MS A9D067 4-22MS 

27 

28 

l?o 

Notes· 

~ \ ~o4\\~ -~~ bl..\(.\ 

f--2. '\04\ '21\-~ (b \..~' 
-~ '\097?~- f.,\.-~1 
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Date:.J.i.J.JLI 
Page:_"'krf '1/' 
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VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

-~~-~---

A. Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Bis (2-chloroethyl) ether DO. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 ,4-Dioxane K1. o,o',o"-Triethylphosphorothioate 

D. 1,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 ,4-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M 1. 1 ,4-Naphthoquinone 
.. 

F. 1 ,2-Dichlorobenzene HH. 2,4-Dinitrophenol JJJ. lndeno(1 ,2,3-cd)pyrene LLLL. Benzaldehyde N 1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1 ,2-Diphenylhydrazine Q 1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R 1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol 81. Triphenylene 

l. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

I M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1 MDT) V1. 1 ,4-phenylenediamine 

0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene WW. 1 ,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene U UU. Benzo(b )thiophene wwww .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1,2,4-Trichlorobenzene TT. Pentachlorophenol VVV. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. a-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B 1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene 01. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a}anthracene EEEE. Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline DOD. Chrysene FFFF. Retene H 1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC #: qs-'2>1lQAJ...~ VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
. ~ N/A Was a method blank analyzed for each matrix? 

•-=-~...:...;N;.;.:../A..:... Was a method blank analyzed for each concentration preparation level? 

1 ....:....~--N;.;....;./A__ Was a method blank associated with every sample? 
Y N N/A Was the ~Pnl14ontaminated? If yes, please see qualification below. 

ank extraction date: :z. Blank analysis date: ~ \ -z. 2\\, 
Cone. units: ~\\- Associated Samo1es: 

s o. 

Blank extraction date: Blank analysis date: __ _ 

-·· - ---- - . . . - ........ 

I Compound II Blank ID II ...,...F_ II I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 

Page:__ioL 

I 

I I I l 

Common contaminants such as the phthalates and TICs noted above that were detected in samples within ten times the associated method blank concentration were qualified as not detected, "U". Other 
contaminants within five times the method blank concentration were also qualified as not detected, "U". 

BLANKS.wpd 



LDC #: ~1 f6f..lr;_ VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
Pleai.e see aualification below for all auestions answered "N". N licabl "fied "N/A" 

,. . . ~· . . 

'Y) N N/.A 
Y N fit4. If any o/oR was less than 10 percent, was a reanalysis performed to confirm o/oR? 

'-

# Sample ID Surrogate %R (Limits) 

.?> a.\ ~ \'¥ ~~AA-c. <0 c..Ct~\ c:M \\M li.\- ( 

\'? \ I I '-.) 
( 

( 

( 

( 

( 

) 

) 

) 

) 

) 

) 

\LP r f>f1 ?JO < 4u- nq > 

t1 

l~ 

'10 

I 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

'lfr\ 

\ 
i 

' '\' 

1 
"if 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

\ftJ 

"te) 

~"'? 

4?J 
*t.t 
~ 
L\0} 

< c;&.t -rJ.1 > 

( ) 

( ) 

( \ ) 

( ~ ) 

( ) 

( ' ) 

( ~ ) 

( ) 

( \ ) 

( ~ ) 

( ) 

( ) 

( ) 

( ) 
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( ) 

( ) 

( ) 

Reviewer: .. 
2nd Reviewer: CI 
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LDC #: L\ q 1> J~ kr,;vr 

METHOD: GC/MS BNA(EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

I ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a duplicate sample analyzed for each matrix in this SDG? 

N N/A Were all duplicate sample relative percent differences (RPD) ~ 3'? ? 

~~~~lz;~ ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

-1£ n::atl!' n •• nlir·::atl!' 1n M::atriY r.nrnnn: 1nn ~Pn II irnitc::\ .. ... 

d-.4").,r ~ tll M e.v\A" i'-f 1"6 (..!: ~~) 1-
H 14 ~ ~ 

1'?-t"'J..-~ ~ '('/ 4s- ( ~ ) ~~ 
1:-t 4to i; 

Page:_fof_J_ 
Reviewer: __ _ 

2nd Reviewer: c:::2 

- ... 

J~/A })_.(.-~ 

lt 1 

j~/A- 'Q;:t"" 

Comments:-----------------------------------------------------------------------------------------------------------
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LDC #: tfG"?JJCOA ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

~ley3se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
'¥-'N N/A Was a LCS required? ¥ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

~0 41\~ -\A4\0 6C::1 ( ) ( ) ~-.; ( ,?0 ) a \I\ w~-\-e-1 
00 ( ) ( ) ~~( ) 

~TT ( ) ( ) 4? ( ) 

w ( ) ( ) 1-\G < ) 

s ( ) ( ) "'"~ ( 
) 

jJ ( ) ( ) ~l ( 1/ ) 
' 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

LCSLCSD.wpd 
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LDC#: "-/ q- 01 ~ fr }Q_ VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS PAH (EPA Method 82700) 

Concentration Jl!g/Kg}_ 

Compound 10 11 

w 91.7 64.3 

CCC 364 217 

Ill 425 308 

GGG 529 321 

HHH 212 119 

LLL 359 227 

DDD 453 233 

yy 750 455 

JJJ 387 202 

uu 404 209 

zz 831 537 

GG 84.4 u 19.7 

DD 84.4 u 19.9 

KKK 84.4 u 35.6 

NN 84.4 u 33.8 

w 169 u 17.1 

s 169 u 55.0 

Page:_iof_:h 
Reviewe~ 

2nd Reviewer:~ 

(s;50) 

RPD 

35 

51 

32 

49 

56 

45 

64 

49 

63 

64 

43 

NC 

NC 

NC 

NC 

NC 

NC 



VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

~ 
Page:3f_ 

METHOD: GCMS PAH (EPA SW 846 Method 82700-SIM) 

Reviewer:___gL" 
2nd Reviewer:~ 

Concentration (ug/Kg) (~50) 

Compound 19 20 RPD 

w 23.9 14.3 u NC 

CCC 81.4 45.9 56 

Ill 126 65.3 63 

GGG 175 79.1 75 

HHH 67.8 37.7 57 

LLL 85.6 47.4 57 

DOD 109 50.1 74 

KKK 22.7 14.3 u NC 

yy 153 77.8 65 

JJJ 101 48.4 70 

uu 55.4 37.6 38 

zz 156 76.1 69 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45378A2a.wpd 



LDC #: ~ f>A 2o... VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and CRQLs 

Page: _l_of_l_ 
Reviewer: FT 

2nd Reviewer: c;;;:L 
~ METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

ualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Sample ID Compound Finding Qualifications 

2.. 'h y--..:v {p • ~ q \' "~b ""~" ~Go..\<.. S~Q.~\\011'1 ~{ jJ.M: Ll\ q_\.\ P£\-
I"' I I , 

!f\1-\Ac.;\-u.(Q\\' \5.otMe..(C:I) \~ t?J \S I \ <'! 
' \ 

\~':>~C.i~\ ko( C\C..~ . . 
( 11\-0" ~ ~~\) t:t.&A.~~\ • .t.: lP\ r\0 ~ 

v J u / 
161 ,o \&.\ 10 2) 'OVO ~~(!, ~E:J ~ _j d.,U; I" a..\\\?$ 

\ ' 

\'2.. ' 1\1 ,1 '" C..(!..(!., ~~ --L \-\ \-\~\ 00\? ~ _j~~ 0\\\ ~ 
\ ' I . 

I 

Comments: See sample calculation verification worksheet for recalculations 
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LDC Report# 45378A6_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 20, 2019 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9D067 4 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T4-PDI2019-SG05-190417 A9D0674-02 Sediment 04/17/19 
T 4-PDI2019-SG06-190417 A9D0674-03 Sediment 04/17/19 
T 4-PDI2019-SG08-190415 A9D0674-04 Sediment 04/15/19 
T4-PDI2019-SG11-190415 A9D0674-05 Sediment 04/15/19 
T 4-PDI2019-SG 13-190415 A9D0674-06 Sediment 04/15/19 
T 4-PDI20 19-SG 15-190416 A9D0674-07 Sediment 04/16/19 
T4-PDI2019-SG16-190416 A9D0674-08 Sediment 04/16/19 
T4-PDI2019-SG17-190416 A9D0674-12 Sediment 04/16/19 
FD-201904151441 A9D0674-13 Sediment 04/15/19 
T 4-PDI2019-SG 18-190415 A9D0674-14 Sediment 04/15/19 
T4-PDI2019-SG51-190417 A9D0674-15 Sediment 04/17/19 
T 4-PD 120 19-SG52-190417 A9D0674-16 Sediment 04/17/19 
T 4-PDI2019-SG53-190416 A9D0674-17 Sediment 04/16/19 
T 4-PDI2019-SG54-190416 A9D0674-18 Sediment 04/16/19 
T4-PDI2019-SG57-190417 A9D0674-19 Sediment 04/17/19 
T 4-PDI2019-SG58-190417 A9D0674-20 Sediment 04/17/19 
T 4-PDI2019-SG59-190417 A9D0674-21 Sediment 04/17/19 
FD-201904171301 A9D0674-22 Sediment 04/17/19 
T 4-PDI2019-SG60-190417 A9D0674-23 Sediment 04/16/19 
T4-PDI2019-SG61-190416 A9D0674-24 Sediment 04/16/19 
FD-201904171350 A9D0674-25 Sediment 04/17/19 
T 4-PDI2019-SG05-190417DUP A9D0674-02DUP Sediment 04/17/19 
T4-PDI209-SG59-190417DUP A9D0674-21 DUP Sediment 04/17/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A Modified 
Total Solids by Puget Sound Estuary Protocols (PSEP) 
Grain Size by American Society for Testing and Material (ASTM) Method D422 Modified 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were not required by the methods. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
methods. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUP 10 RPD Difference 
(Associated Samples) Analyte (Limits) (Limits) Flag A or P 

T 4-PDI2019-SG05-190417DUP Total organic carbon - 0.047% (S0.040) J (all detects) A 
(T 4-PDI2019-SG05-190417 
T 4-PDI2019-SG06-190417 
T 4-PDI2019-SG08-190415 
T4-PDI2019-SG11-190415 
T 4-PDI2019-SG 13-190415 
T 4-PDI2019-SG 15-190416 
T 4-PDI2019-SG 16-190416 
T 4-PDI2019-SG17-190416 
FD-201904151441 
T 4-PDI2019-SG 18-190415) 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

3 
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IX. Field Duplicates 

Samples FD-201904151441 and T4-PDI2019-SG18-190415 and samples FD-
201904171301 and T4-PDI2019-SG60-190417, and samples T4-PDI2019-SG59-
190417 and FD-201904171350 were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (%) 

Analyte FD-201904151441 T 4-P DI2019-SG18-190415 RPD (Limits) 

Total organic carbon 0.59 0.47 23 (~50) 

Total solids 62.4 64.0 3 (~50) 

Concentration(%} 

Analyte FD-201904171301 T 4-P 012019-SGS0-190417 RPD (Limits) 

Total organic carbon 2.3 2.3 0 (~50) 

Total solids 37.0 36.7 1 (~50) 

Concentration(% of Total) 

Grain Size FD-201904151441 T 4-P 012019-SG 18-190415 RPD j_LimitsJ 

Gravel (>2.00 mm) 0.08 0.57 151 (~50) 

4.75 mm 0.01U 0.41 Not calculable 

2.00 mm 0.08 0.16 67 (~50) 

Sand (0.063 - 2.00 mm) 82.0 81.2 1 (~50) 

0.85 mm 0.98 0.85 14 (~50) 

0.425 mm 26.2 24.5 7 (~50) 

0.250 mm 42.1 43.6 4 (~50) 

0.150 mm 10.0 9.47 5 (~50) 

0.106 mm 1.36 1.24 9 (~50) 

0.075 mm 0.92 1.04 12 (~50) 

4 
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Concentration (o/o of Total) 

Grain Size FD-201904151441 T4-PDI2019-SG18-190415 RPD (Limits) 

0.063 mm 0.46 0.51 10 (S50) 

Silt (0.005 mm < 0.063 mm) 12.3 7.40 50 (S50) 

Clay (<0.005 mm) 5.60 10.8 63 (S50) 

Concentration _{o/o of Total) 

Grain Size T 4-P DI2019-SG59-190417 FD-201904171350 RPD (Limits) 

Sand (0.063 - 2.00 mm) 3.97 2.91 31 (S50) 

0.85 mm 0.07 0.03 80 {SSO) 

0.425 mm 0.56 0.14 120 (S50) 

0.250 mm 0.67 0.14 131 (S50) 

0.150 mm 0.63 0.23 93 (SSO) 

0.106 mm 0.54 0.59 9 (S50) 

0.075 mm 0.89 1.07 18 (S50) 

0.063mm 0.62 0.71 14 (S50) 

Silt (0.005 mm < 0.063 mm) 65.2 65.7 1 (S50) 

Clay (<0.005 mm) 30.8 31.4 2 {S50) 

Concentration (o/o of Total) 

Grain Size FD-201904171301 T 4-P 012019-SGS0-190417 RPD (Limits) 

Sand (0.063 - 2.00 mm) 10.6 10.8 2 (S50) 

0.85 mm 0.21 0.05 123 (S50) 

0.425 mm 1.05 1.00 5 (S50) 

0.250 mm 2.99 2.93 2 (S50) 

0.150 mm 2.32 2.44 5 (S50) 
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Concentration (% of Total) 

Grain Size FD-201904171301 T 4-P 012019-SGS0-190417 RPD (Limits) 

0.106 mm 1.16 1.24 7 (S50) 

0.075 mm 1.70 1.82 7 (S50) 

0.063 mm 1.12 1.30 15 (S50) 

Silt (0.005 mm < 0.063 mm) 58.2 60.5 4 (S50) 

Clay (<0.005 mm) 31.2 28.7 8 (S50) 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. 

Due to DUP difference, data were qualified as estimated in ten samples. 

No results were rejected in this SDG. 
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Port of Portland, T 4 
Wet Chemistry- Data Qualification Summary- SDG A9D0674 

I Sam~le I Anal~e I Flag I A or P I Reason I 
T 4-PDI2019-SG05-190417 Total organic carbon J (all detects) A Duplicate sample analysis 
T 4-PDI2019-SG06-190417 (difference) 
T 4-PDI2019-SG08-190415 
T 4-PDI2019-SG11-190415 
T4-PDI2019-SG13-190415 
T4-PDI2019-SG15-190416 
T 4-PDI2019-SG 16-190416 
T4-PDI2019-SG17-190416 
FD-201904151441 
T 4-PDI2019-SG18-190415 

Port of Portland, T 4 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG A9D0674 

No Sample Data Qualified in this SDG 
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LDC #: 45378A6 
SDG #: A9D067 4 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

Date:.7.tti!-q 
Page:_i_of~ 

Reviewer: dlfL,-: 
2nd Reviewer: 0--

rW"'\. 

Grain Size 0422 Modified 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I llalidatico A[ea I I Ccmmeots 

Sample receipt/Technical holding times 1-A ,Jt 
Initial calibration ,A 
Calibration verification A-

Laboratory Blanks A 
Field blanks N 
Matrix Spike/Matrix Spike Duplicates A) ~r€q~\.rQQ\ 
Duplicate sample analysis .sw 2.?;}24 
Laboratory control samples -A ~cs "' '"' \ 
Field duplicates 3\X/ ( {() \\\ \ [{~~\ ( {q ?N) \ 

... ,_, 
/ ·~ 

_) v ) 
Sample result verification N 

Overall assessment of data Jt-
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

NO= No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID Lab ID Matrix Date 

-RQ !!8~994~il=~55B A900674-01 Water 04/17/19 

T 4-PDI2019-SG05-190417 A9D0674-02 Sediment 04/17/19 

T 4-PDI2019-SG06-190417 A9D0674-03 Sediment 04/17/19 

T 4-PDI2019-SG08-190415 A9D0674-04 Sediment 04/15/19 

T 4-PDI2019-SG11-190415 A900674-05 Sediment 04/15/19 

T 4-PDI2019-SG13-190415 A9D0674-06 Sediment 04/15/19 

T 4-PDI2019-SG15-190416 A900674-07 Sediment 04/16/19 

T 4-PDI2019-SG16-190416 A9D0674-08 Sediment 04/16/19 

T4-PDI2019-SG17-190416 A9D0674-12 Sediment 04/16/19 

FD-201904151441 A900674-13 Sediment 04/15/19 

T4-~~ -\'()~1.Cl- A900674-14 Sediment 04/15/19 

T4-PDI2~-SGS1-190417 A9D0674-15 Sediment 04/17/19 

~ 
T 4-PDI209-SG52-190417 A9D0674-16 Sediment 04/17/19 

T 4-PDI2fg-SG53-190416 A900674-17 Sediment 04/16/19 

T 4-PDI2fg-SG54-190416 A900674-18 Sediment 04/16/19 

*" T 4-PD1209-SG57 -190417 A9D0674-19 Sediment 04/17/19 

~ 
A9D0674-20 Sediment 04/17/19 T 4-PDI209-SG58-190417 

V:\LOGIN\Anchor\Port of Portland- T4\45378A6W.wpd 1 
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LDC #: 45378A6 
SDG #: A9D067 4 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

Date:7/8/ig 
Page:~· 

Reviewer:~ 
2nd Reviewe~ 

METHOD: (Analyte) TOC (EPA SW 846 9060A Modified). Total Solids (PSEP 1986). Grain Size (0422 Modified) 

18 T 4-PDI2~-SG59-190417 A9D0674-21 Sediment 04/17/19 

19 FD-201904171301 A9D0674-22 Sediment 04/17/19 

20 T4-PDI2019-SG60-190417 A9D0674-23 Sediment 04/16/19 

21 T4-PDI2019-SG61-190416 A9D0674-24 Sediment 04/16/19 

22 FD-201904171350 A9D0674-25 Sediment 04/17/19 

23 T4-PDI2019-SG05-190417DUP A9D067 4-02DUP Sediment 04/17/19 

24 T 4-PDI209-SG59-190417DUP A9D067 4-21 DUP Sediment 04/17/19 

25 

26 

?7 
Notes: __________________________________________________________________________________ __ 

L:\Anchor\Port of Portland- T4\45378A6W.wpd 2 



LDC#: 1}5;3J8f'rf VALIDATION FINDINGS WORKSHEET 
Sample Specifi~ Analvsis Reference 

fo,ll circled methods are applicable to each sample. 

I S;:unple 101 2a[:meJ:er 

! pH rD8 Cl F NO~ N02 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CIOA 

-

!)_C)_ pH TD8 Cl F NO~ NO, 804 0-POA Alk CN NH~ rKN roc Cr6+ CI04 afrtvt/n )··1ie._,) 

Page:_1 __ of_1_ 

Reviewer: .::t1TV 
2nd reviewet~ 

I 

!2 -)2-l I~ ~ L pH TD8 c1 F No~ No, 8o4 o-PoA Alk eN NH3TKN cr6+ c1oA frS) ~,n ~ae} ......__, - ""«.. ~ 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN roc Cr6+ CIOA 

pH rD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

pH rD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

6JC pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

!23. 24 pH. TD8 Cl F N03 N0_2_ 804 O-P04 Alk CN NH3 TKN6-00 Cr6+ CI04 ® 
'-"' -

pH TD8 Cl F N03 NO, 804 O-P04 Alk CN NH3 rKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, ·sod o:..po4 Alk CN NH3 TKN TOC Cr6+ CI04 

pH rD8 Cl F N03 NO, 804 O-P04 Alk CN NH::~ TKN roc Cr6+ Cl04 

pH rD8 Cl F N03 NO, 804 O-P04 Alk CN NH::~ rKN roc Cr6+ CI04 

pH rD8 Cl F N03 N02 804 O-P04 Alk CN NH3 rKN TOC Cr6+ CIOA 

pH TD8 Cl F NO::~ NO, 804 O-P04 Alk CN NH3 TKN roc Cr6+ CI04 

gH rD8 Cl F N03 NO; 804 0-PO.t Alk CN NH::~ TKN TOC Cr6+ Cl04 

pH rD8 Cl F N03 NO__?_ 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, 804 Q-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO::~ NO, 804 0-POA Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 rKN TOC Cr6i: CI04 

pH TDS Cl F N03 NO, SOA O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TDS Cl F NO:.~ NO,. 804 O-P04 Alk CN NH::~ rKN TOC Cr6+ Cl04 

pH TD8 Cl F N03 N02 804 Q-POA Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, 804 O-P04 Alk CN NH3 rKN TOC Cr6+ Cl04 

pH TDS Cl F N03 N0_2 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

oH TDS Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CIO..t 

pH TDS Cl F N03 NO, 804 O-P04 Alk CN NH3 rKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO, 804 0-PO..t Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 NO? 804 0-POd Alk CN NH3 TKN TOC Cr6+ CIOA 

Comments:_~----------------------------------

WC.wpd 



LDC #: 45378A6 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: lnorganics, Method_-=S=e=e-=c=ov..:...;e=r ________ _ 

~ ase see qualifications below for all questions answered 11 N11
• Not applicable questions are identified as 11 N/A 11

• 

Y N/A Was a duplicate sample analyzed for each matrix in this SDG? 

Page:_1 _of_1 _ 

Reviewer: ATL 
2nd Reviewec::2 _ 

oc::::::::::::: 

~ N N/A Were all duplicate sample relative percent differences (RPD)::; 20°/o for water and::; 35o/o for soil samples(::; 1 0°/o for Method 300.0)? If no, see qualification 
below. A control limit of ±CRDL (±2X CRDL for soil) was used for samples that were ~sx the CRDL, including when only one of the duplicate sample values 
were ~sx the CRDL. If field blanks were used for laboratory duplicates, see overall assessment. 

... - . -·· .. .. .. -·- . -- ·--· --- . ---·-- ---·· -·-. -- - w -· • w "·-- ·--·-··-· • w w -· ,.,_,. ·--· ·-· I---·--·-··-··-· 

II # I Date I Duplicate ID I Matrix l Ana_M_e l RPD _{Limits) I Difference (Limits) I Associated Samples I Qualifications 

I I 04/23/19 I 23 I Soil I TOC I lo.047% {< 0.040} l2 to 11 IJUJ/A {all detect} I 

Comments:------------------------------------------------------------------------------------------------------------------------

45378A6. wpd 



LDC#: 45378A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (%) 

Analyte 10 I 11 

I TOC 

I 

0.59 

I 

0.47 

I 62.4 64.0 : Total solids 

Concentration {%} 

Analyte 19 I 20 

I TOC 

I 

2.3 

I 

2.3 

I 37.0 36.7 : Total solids 

Page:LoL 
Reviewer:~ 

2nd Reviewer:---P-JtV'Z-'--· __ 

RPD (~50} 

23 

I 3 

RPD {~50) 

0 

I 1 



LDC#: 45378A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (%of Total) 

Grain Size 10 11 

Gravel (>2.00 mm) 0.08 0.57 

4.75 mm 0.01U 0.41 

2.00 mm 0.08 0.16 

Sand (0.063- 2.00 mm) 82.0 81.2 

0.85 mm 0.98 0.85 

0.425 mm 26.2 24.5 

0.250 mm 42.1 43.6 

0.150 mm 10.0 9.47 

0.106 mm 1.36 1.24 

0.075 mm 0.92 1.04 

0.063 mm 0.46 0.51 

Silt (0.005 mm < 0.063 12.3 7.40 
mm) 

Clay (<0.005 mm) 5.60 10.8 

Page:~f__j 
Reviewer:~ 

2nd Reviewer~ 

RPD (~50) 

151 

NC 

67 

1 

14 

7 

4 

5 

9 

12 

10 

50 

63 



LDC#: 45378A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration'% of Total) 

Grain Size 18 22 

Sand (0.063- 2.00 mm) 3.97 2.91 

0.85 mm 0.07 0.03 

0.425 mm 0.56 0.14 

0.250 mm 0.67 0.14 

0.150 mm 0.63 0.23 

0.106 mm 0.54 0.59 

0.075 mm 0.89 1.07 

0.063 mm 0.62 0.71 

Silt (0.005 mm < 0.063 65.2 65.7 
mm) 

Clay (<0.005 mm) 30.8 31.4 

Page:Sf~ 
Reviewer:~~ 

2nd Reviewer~ 

RPD (~50) 

31 

80 

120 

131 

93 

9 

18 

14 

1 

2 



LDC#: 45378A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration(% of Total) 

Grain Size 19 20 

Sand (0.063- 2.00 mm) 10.6 10.8 

0.85 mm 0.21 0.05 

0.425 mm 1.05 1.00 

0.250 mm 2.99 2.93 

0.150 mm 2.32 2.44 

0.106 mm 1.16 1.24 

0.075 mm 1.70 1.82 

0.063 mm 1.12 1.30 

Silt (0.005 mm < 0.063 58.2 60.5 
mm) 

Clay (<0.005 mm) 31.2 28.7 

Page:~~ 
Reviewer: ~~ 

2nd Reviewer: fbt<..-..: 

RPD (~50) 

2 

123 

5 

2 

5 

7 

7 

15 

4 

8 
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LDC Report# 45378B2a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9D0735 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T 4-PDI2019-SG50-190418 A9D0735-01 Sediment 04/18/19 
T 4-PDI2019-SG56-190418 A9D0735-02 Sediment 04/18/19 
T 4-PDI2019-SG62-190418 A9D0735-03 Sediment 04/18/19 
T 4-PDI2019-SG63-190418 A9D0735-04 Sediment 04/18/19 
T 4-PDI2019-SG64-190418 A9D0735-05 Sediment 04/18/19 
T 4-PDI20 19-SG50-190418DUP A9D0735-01 DUP Sediment 04/18/19 
T 4-PDI2019-SG64-190418MS A9D0735-05MS Sediment 04/18/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

3 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits with the following exceptions: 

Affected 
Sample Surrogate %R (Limits) Compound Flag A or P 

T 4-PDI2019-SG50-190418 2-Fiuorobiphenyl 29 (45-115) All compounds J (all detects) A 
Terphenyl-d14 39 (54-127) UJ {all non-detects) 

T 4-PDI2019-SG56-190418 2-Fiuorobiphenyl 39 (45-115) All com pounds J (all detects) A 
T erphenyl-d 14 41 (54-127) UJ (all non-detects) 

T 4-PDI2019-SG62-190418 2-Fiuorobiphenyl 39 (45-115) All compounds J (all detects) A 
T erphenyl-d 14 47 (54-127) UJ (all non-detects) 

T 4-PDI2019-SG63-190418 2-Fiuorobiphenyl 28(45-115) All compounds J {all detects) A 
Terphenyl-d14 37 (54-127) UJ (all non-detects) 

T 4-PDI2019-SG64-190418 2-Fiuorobiphenyl 31 (45-115) All compounds J {all detects) A 
Terphenyl-d 14 37 (54-127) UJ {all non-detects) 

VIII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (0/oR) were within QC limits. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

4 
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XII. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sam~le I Com~ound I Finding I Flag I A or P I 
T 4-PDI2019-SG50-190418 Benzo( a)anth racene Peak separation for structural isomers is J (all detects) A 
T 4-PDI2019-SG64-190418 Benzo(b )fl uoranthene insufficient for accurate quantification. J (all detects) 

Chrysene J (all detects) 

T4-PDI2019-SG56-190418 Benzo(b )fl uoranthene Peak separation for structural isomers is J (all detects) A 
Chrysene insufficient for accurate quantification. J (all detects) 

T 4-PDI2019-SG62-190418 Benzo( a)anthracene Peak separation for structural isomers is J (all detects) A 
Benzo(b )fl uoranthene insufficient for accurate quantification J (all detects) 

T 4-PDI2019-SG63-190418 Benzo( a)anthracene Peak separation for structural isomers is J (all detects) A 
Benzo(b )fl uoranthene insufficient for accurate quantification J (all detects) 
Benzo(k)fl uoranthene J (all detects) 
Chrysene J (all detects) 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to surrogate 0/oR and peak separation, data were qualified as estimated in five 
samples. 

No results were rejected in this SDG. 

5 
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Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 
A9D0735 

I Sam~le I Com~ound I Flag I A or P I Reason I 
T 4-PDI2019-SG50-190418 All compounds J {all detects) A Surrogates (%R) 
T 4-PDI2019-SG56-190418 UJ (all non-detects) 
T4-PDI2019-SG62-190418 
T 4-PDI2019-SG63-190418 
T 4-PDI2019-SG64-190418 

T 4-PDI2019-SG50-190418 Benzo( a)anthracene J (all detects) A Compound quantitation 
T 4-PDI2019-SG64-190418 Benzo(b )fluoranthene J (all detects) (peak separation) 

Chrysene J {all detects) 

T4-PDI2019-SG56-190418 Benzo(b )fluoranthene J (all detects) A Compound quantitation 
Chrysene J {all detects) (peak separation) 

T 4-PDI2019-SG62-190418 Benzo( a)anthracene J (all detects) A Compound quantitation 
Benzo(b )fl uoranthene J (all detects) (peak separation) 

T 4-PDI2019-SG63-190418 Benzo(a)anthracene J (all detects) A Compound quantitation 
Benzo(b )fl uoranthene J (all detects) (peak separation) 
Benzo(k}fluoranthene J (all detects) 
Chrysene J (all detects) 

Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary- SDG A9D0735 

No Sample Data Qualified in this SDG 

6 
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LDC #: 45378B2a 
SDG #: A9D0735 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS SefflivolatileS' (EPA SW 846 Method 82700) 
f-N--\ 

Date: 1/1/J~ 
Page:,L_of_/ 

Reviewer: n 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticc A[ea I I Cam meets 

I. Sample receipt/Technical holding times f:!..t.b... 

II. GC/MS Instrument performance check .b. 
Ill. Initial calibration/ICV At A ·~a ~0 J= 1AJ I 

(v \ c., ~ .!::- ?.J D 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

IR 

Continuing calibration ~ 
Laboratory Blanks ~ 

Field blanks l'\ 
Surrogate spikes -6vJ 
Matrix spike/Matrix spike duplicates J Q\,\{J A~ M~ 

I 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound. quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

T 4-PDI20 19-SGS0-190418 

T4-PDI2019-SG56-190418 

T4-PDI2019-SG62-190418 

T 4-PDI2019-SG63-190418 

T 4-PDI2019-SG64-190418 

T 4-PDI2019-SG50-190418DUP 

T4-PDI2019-SG64-190418MS 

. 
A. \,.(L.':) 

N 
A 
~vJ , 

N 

N 

A 
NO = No compounds detected 
R = Rinsate 
FB = Field blank 

Notes: 

L:\Anchor\Port of Portland- T4\45378B2aW.wpd 1 

Or'\~ 
I 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A900735-01 

A900735-02 

A9D0735-03 

A9D0735-04 

A9D0735-05 

A9D0735-01 DUP 

A9D0735-05MS 

(!f!/{ ~w 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 04/18/19 

Sediment 04/18/19 

Sediment 04/18/19 

Sediment 04/18/19 

Sediment 04/18/19 

Sediment 04/18/19 

Sediment 04/18/19 

I 



VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

---- - ----~--------- ---------- ----

A Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Sis (2-chloroethyl) ether DD. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J1. Ethyl methanesulfonate I 
C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 A-Dioxane K1. o,o',o"-Triethylphosphorothioate 

D. 1,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 A-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M1. 1 A-Naphthoquinone 

F. 1,2-Dichlorobenzene HH. 2,4-Dinitrophenol JJJ. lndeno(1,2,3-cd)pyrene LLLL. Benzaldehyde N 1. N-Nitro-o-toluidine 

I 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2A-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1,2-Diphenylhydrazine Q 1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR Pyridine TTTT. 1-Methyldibenzothiophene (1MDT) V1. 1 A-phenylenediamine 

0. 2A-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3A,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene VVVV. 1,2A,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene U UU. Benzo(b )thiophene WWWW .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1,2,4-Trichlorobenzene TT. Pentachlorophenol VVV. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. a-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a, a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B 1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Sis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene 01. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline ODD. Chrysene FFFF. Retene H 1. Pronamide J2. 5-Nitro-o-toluidine 
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LOG#: ~1'Bbl-&V VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

r- ........ 
:y) 1\f N/A 
Y N fJtp.J If any o/oR was less than 10 percent, was a reanalysis performed to confirm o/oR? 

# Sample ID Surrogate %R {Limits) 
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(2FP) = 2-Fiuorophenol 
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LDC #: 4'2"?;1 '0 P;J.-~ VALIDATION FINDINGS WORKSHEET I Page: _!_of __ 
Compound Quantitation and CRQLs Reviewer: FT 

2nd Reviewer: ~ 
METHOD: GC/MS SVOA (EPA SW 846 Method 82700) ~ 

Pleases e qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N /A Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
Y N I Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Sample ID Compound Finding Qualifications 

1 l<i 
t.a.e.... 1 G:t 6t bt , PPO Peak separation for structural isomers is J det/A 

insuffecient for accurate quantificattion 
(M-05 qual) 

2- 'CtC::t~ 1 900 

1, <t.C..C., ~ (:1 C.1 
I 

~ (. ~ e., _l_ G~ ~ _L J:\1:\ \'\ _200 ' ~~ 
' 

Comments: See sample calculation verification worksheet for recalculations 
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LDC Report# 4537886_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9D0735 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T 4-PDI2019-SG50-190418 A9D0735-01 Sediment 04/18/19 
T4-PDI2019-SG56-190418 A9D0735-02 Sediment 04/18/19 
T 4-PDI2019-SG62-190418 A9D0735-03 Sediment 04/18/19 
T4-PDI2019-SG63-190418 A9D0735-04 Sediment 04/18/19 
T 4-PDI2019-SG64-190418 A9D0735-05 Sediment 04/18/19 
T4-PDI2019-SG50-190418DUP A9D0735-01 DUP Sediment 04/18/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A Modified 
Total Solids by Puget Sound Estuary Protocols (PSEP) 
Grain Size by American Society for Testing and Material (ASTM) Method D422 Modified 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were not required by the methods. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
methods. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 
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Port of Portland, T4 
Wet Chemistry- Data Qualification Summary - SDG A9D0735 

No Sample Data Qualified in this SDG 

Port of Portland, T4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG A9D0735 

No Sample Data Qualified in this SDG 
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LDC #: 4537886 
SDG #: A9D0735 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

Date: 7/ f{f / (j' 
Pages.,.__of;-(

Reviewer:~ 
2nd Reviewer: ~ 

ff0rt\. v 
METHOD: (Analyte) TOC (EPA SW 846 9060A Modified), Total Solids (PSEP 1.98'01 Grain Size (0422 Modified) 

7 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

! 11 

I ~alidaticc Area 

Sample receipUTechnical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()\fpr~ll nf rl~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

T 4-PDI20 19-SGS0-190418 

T 4-PDI2019-SG56-190418 

T 4-PDI20 19-SG62-190418 

T4-PDI2019-SG63-190418 

T4-PDI2019-SG64-190418 

T4-PDI2019-SG50-190418DUP 

I I Cam meets 

./J,_ I A: 
A 
~ 
A 

() 
N' 
(\/ (Y)~re.q L'-.. r-L£1 
A-
A LC\ 

IV' 
_/ 

N 

~ 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

{.....-

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A9D0735-01 

A9D0735-02 

A9D0735-03 

A9D0735-04 

A9D0735-05 

A9D0735-01 DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 04/18/19 

Sediment 04/18/19 

Sediment 04/18/19 

Sediment 04/18/19 

Sediment 04/18/19 

Sediment 04/18/19 

I 

Notes: ____________________________________________________________________________________ ___ 
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LDC#: L1S~1~ VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

~ ·• JD ... 
~ 

Page:_1_of_1_ 

Reviewer: CR 
2nd reviewer: ~ 

/------~ 

l-S pH TDS c1 F NO~ NO, so4 o-P04 Alk eN NH~ TK{Todbr6+ c1c£ TS XGCCt\((\ c;;'Z;J 
pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN¥c Cr6+ CI04 ~ "-._ 

___./ 

oc~~ pH TDS c1 F NO~ NO, so4 o-P04 Alk eN NH~ TK~~r6+ Clo{ I~ ) 
pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN ¥c Cr6+ CI04~ 
pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO, S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

nH TnS Cl F NO. NO. SO 0-PO Alk CN NH TKN TOC Crn+ CIO 

Comments: ____________________________________ _ 
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LDC Report# 45378C2a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 20, 2019 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0061 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T 4-PDI2019-SG01-190429 A9E0061-01 Sediment 04/29/19 
T4-PD12019-SG02-190429 A9E0061-02 Sediment 04/29/19 
T 4-PDI2019-SG04-190429 A9E0061-03 Sediment 04/29/19 
T 4-PDI2019-SG09-190430 A9E0061-04 Sediment 04/30/19 
T 4-PD12019-SG 10-190430 A9E0061-05 Sediment 04/30/19 
T4-PDI2019-SG14-190430 A9E0061-06 Sediment 04/30/19 
T 4-PDI2019-SG20-190430 A9E0061-07 Sediment 04/30/19 
T4-PDI2019-SG27-190429 A9E0061-08 Sediment 04/29/19 
T 4-PDI2019-SG28-190429 A9E0061-09 Sediment 04/29/19 
T 4-PDI2019-SG29-190429 A9E0061-10 Sediment 04/29/19 
T 4-PD12019-SG30-190429 A9E0061-11 Sediment 04/29/19 
T4-PDI2019-SG31-190501 A9E0061-12 Sediment 05/01/19 
T 4-PDI2019-SG33-190501 A9E0061-13 Sediment 05/01/19 
T 4-PDI2019-SG36-190501 A9E0061-14 Sediment 05/01/19 
T 4-PDI20 19-SG37 -190430 A9E0061-15 Sediment 04/30/19 
T 4-PDI2019-SG42-190501 A9E0061-16 Sediment 05/01/19 
T 4-PDI2019-SG43-190501 A9E0061-17 Sediment 05/01/19 
FD-201905011 017 A9E0061-18 Sediment 05/01/19 
T 4-PDI2019-SG44-190501 A9E0061-19 Sediment 05/01/19 
T4-PDI2019-SG01-190429DUP A9E0061-01 DUP Sediment 04/29/19 
T 4-PDI2019-SG27 -190429DUP A9E0061-08DUP Sediment 04/29/19 
T 4-PDI2019-SG28-190429MS A9E0061-09MS Sediment 04/29/19 
T 4-PDI2019-SG28-190429MSD A9E0061-09MSD Sediment 04/29/19 
T 4-PDI2019-SG36-190501 MS A9E0061-14MS Sediment 05/01/19 
T4-PD12019-SG36-190501 MSD A9E0061-14MSD Sediment 05/01/19 
T 4-PDI2019-SG44-190501 MS A9E0061-19MS Sediment 05/01/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0o/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits with the following exceptions: 

Affected 
Sample Surrogate %R (Limits) Compound Flag A or P 

T 4-PDI2019-SG27-190429 2-Fiuorobiphenyl 37 (44-115) All compounds J (all detects) A 
T erphenyl-d 14 45 (54-127) UJ (all non-detects) 

Surrogate recoveries (0/oR) were not within QC limits for samples T 4-PDI2019-SG 10-
190430, T4-PDI2019-SG28-190429, and T4-PDI2019-SG30-190429. No data were 
qualified for samples analyzed at greater than or equal to 5X dilution. 

Surrogate recoveries (0/oR) were not within QC limits for sample T 4-PDI2019-SG29-
190429. Using professional judgment, no data were qualified when one surrogate 0/oR 
was outside the QC limits and the 0/oR was greater than or equal to 1 0°/o. 

VIII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits with the 
following exceptions: 

Spike ID MS (%R) MSD (%R) 
(Associated Samples) Compound (limits) (Limits) Flag A or P 

T 4-PDI2019-SG36-190501 MS/MSD Acenaphthene 49 (50-150) 47 (50-150) J (all detects) A 
(T 4-PDI2019-SG36-190501) 

Percent recoveries (0/oR) and relative percent differences (RPD) were not within the QC 
limits for T4-PDI2019-SG28-190429MS/MSD. No data were qualified for MS/MSD 
samples analyzed greater than or equal to a 5X dilution. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

Spike ID RPD 
(Associated Samples) Compound (Limits) Flag A or P 

T 4-PDI2019-SG36-190501 MS/MSD Fluoranthene 
(T 4-PD12019-SG36-190501) 

37 (~35) J (all detects) A 
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Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
{Associated Samples) Compound RPD (Limits) Flag A or P 

T 4-PDI2019-SG01-190429DUP Benzo(b )fl uoranthene 38 (S35) J (all detects) A 
(T 4-PDI2019-SG01-190429) Fluoranthene 38 (S35) J (all detects) 

Pyrene 37 (S35) J (all detects) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

Samples FD-201905011 017 and T 4-PDI2019-SG44-190501 were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ug/Kg) 

Compound FD-201905011 017 T 4-P DI2019-SG44-190501 RPD (Limits) 

Benzo(a)anthracene 2.88 2.79 3 (S50) 

Benzo( a)pyrene 4.08 3.91 4 (S50) 

Benzo(b )fluoranthene 5.83 5.50 6 (S50) 

Benzo(g,h,i)perylene 3.92 3.51 11 (S50) 

Chrysene 3.40 3.33 2 (S50) 

Fluoranthene 4.14 4.40 6 (S50) 

lndeno(1 ,2,3-cd)pyrene 3.76 3.50 7 (S50) 

Phenanthrene 2.51 3.18 24 (S50) 

Pyrene 4.97 5.47 10 (S50) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

5 
V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45378C2A_AN3_RV1.DOC 



XII. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sam~le I Com~ound I Finding I Flag I A or P I 
T 4-PDI2019-SG01-190429 Benzo(b }fluoranthene Peak separation for structural isomers is J (all detects) A 
T 4-PDI2019-SG 1 0-190430 Benzo(k)fluoranthene insufficient for accurate quantification. J (all detects) 
T 4-PDI2019-SG27 -190429 
T 4-PDI2019-SG28-190429 
T 4-PDI2019-SG29-190429 
T 4-PDI2019-SG36-190501 

T 4-PDI2019-SG02-190429 Benzo(a)anthracene Peak separation for structural isomers is J (all detects) A 
T 4-PDI2019-SG04-190429 Benzo(b )fl uoranthene insufficient for accurate quantification. J (all detects) 
T 4-PDI2019-SG09-190430 Chrysene J (all detects) 
T 4-PDI2019-SG 14-190430 
T 4-PDI2019-SG20-190430 
T 4-PDI2019-SG33-190501 
T4-PDI2019-SG43-190501 

T4-PDI2019-SG30-190429 Benzo( a)anthracene Peak separation for structural isomers is J (all detects) A 
T 4-PDI2019-SG37 -190430 Benzo(b )fluoranthene insufficient for accurate quantification J (all detects) 

Benzo(k)fluoranthene J (all detects) 
Chrysene J (all detects) 

T4-PDI2019-SG31-190501 Benzo(b }fl uoranthene Peak separation for structural isomers is J (all detects) A 
Chrysene insufficient for accurate quantification J (all detects) 

FD-201905011017 Benzo(b }fluoranthene Peak separation for structural isomers is J (all detects) A 
T 4-PDI2019-SG44-190501 insufficient for accurate quantification 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to surrogate 0/oR, MS/MSD 0/oR and RPD, and peak separation, data were qualified 
as estimated in eighteen samples. 

No results were rejected in this SDG. 

6 
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Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 
A9E0061 

I Sam~le I Com~ound I Flag I A or P I Reason I 
T 4-PDI2019-SG27 -190429 All compounds J (all detects) A Surrogates (%R) 

UJ (all non-detects) 

T 4-PDI2019-SG36-190501 Acenaphthene J (all detects) A Matrix spike/Matrix spike 
duplicate (%R) 

T 4-PDI2019-SG36-190501 Fluoranthene J (all detects) A Matrix spike/Matrix spike 
duplicate (RPD) 

T 4-PDI2019-SG01-190429 Benzo(b )fluoranthene J (all detects) A Duplicate sample 
Fluoranthene J (all detects) analysis (RPD) 
Pyrene J (all detects) 

T 4-PDI2019-SG01-190429 Benzo(b )fl uoranthene J (all detects) A Compound quantitation 
T 4-PDI2019-SG 1 0-190430 Benzo(k)fluoranthene J (all detects) (peak separation) 
T4-PDI2019-SG27-190429 
T 4-PDI2019-SG28-190429 
T 4-PDI2019-SG29-190429 
T4-PDI2019-SG36-190501 

T4-PDI2019-SG02-190429 Benzo(a)anthracene J (all detects) A Compound quantitation 
T 4-PDI2019-SG04-190429 Benzo(b )fl uoranthene J (all detects) (peak separation) 
T 4-PDI2019-SG09-190430 Chrysene J (all detects) 
T 4-PDI2019-SG 14-190430 
T 4-PDI2019-SG20-190430 
T 4-PDI2019-SG33-190501 
T4-PDI2019-SG43-190501 

T 4-PDI2019-SG30-190429 Benzo( a)anthracene J (all detects) A Compound quantitation 
T 4-PDI2019-SG37 -190430 Benzo(b )fl uoranthene J (all detects) (peak separation) 

Benzo(k)fl uoranthene J (all detects) 
Chrysene J (all detects) 

T4-PDI2019-SG31-190501 Benzo(b )fluoranthene J (all detects) A Compound quantitation 
Chrysene J (all detects) (peak separation) 

FD-201905011 017 Benzo(b )fluoranthene J (all detects) A Compound quantitation 
T 4-PDI2019-SG44-190501 (peak separation) 

Port of Portland, T 4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary- SDG A9E0061 

No Sample Data Qualified in this SDG 

7 
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LDC #: 45378C2a 
SDG #: A9E0061 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Semjyolcatile5 (EPA SW 846 Method 82700) 
f'A \l 

Page:_L_of__.2-'" 
Reviewer: tj. 

2nd Review~~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

at. 
9 

10'l-

11 

12 

13 

I ~alidaticc A[ea I I Ccmmects 

Sample receipt/Technical holding times Atb 
GC/MS Instrument performance check p. 

Initial calibration/ICV A-LA ofo ~0 -=- w. ()/ 1o1 =-~v 
.b 

I 

CCA)!;W Continuing calibration 

Laboratory Blanks A 
Field blanks N 
Surrogate spikes ~~ 

Matrix spike/Matrix spike duplicates IOV\'P ~\N 
Laboratory control samples A. \. C!...--'-> 
Field duplicates _svJ 0..:- I~ 4- ~ .. 
Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

T 4-PDI2019-SG01-190429 

T4-PDI2019-SG02-190429 

T 4-PDI20 19-SG04-190429 

T 4-PDI20 19-SG09-190430 

T4-PDI2019-SG1 0-190430 

T4-PDI2019-SG14-190430 

T4-PDI2019-SG20-190430 

T4-PDI2019-SG27-190429 

T 4-PDI2019-SG28-190429 

T 4-PDI20 19-SG29-190429 

T4-PDI2019-SG30-190429 

T4-PDI2019-SG31-190501 

T4-PDI2019-SG33-190501 

6-
N 

N 

N 

lx-
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Anchor\Port of Portland- T4\45378C2aW.wpd 1 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A9E0061-01 

A9E0061-02 

A9E0061-03 

A9E0061-04 

A9E0061-05 

A9E0061-06 

A9E0061-07 

A9E0061-08 

A9E0061-09 

A9E0061-10 

A9E0061-11 

A9E0061-12 

A9E0061-13 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/30/19 

Sediment 04/30/19 

Sediment 04/30/19 

Sediment 04/30/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 05/01/19 

Sediment 05/01/19 

I 



LDC #: 45378C2a 
SDG #: A9E0061 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

14 T 4-PDI2019-SG36-190501 A9E0061-14 

15 T4-PDI2019-SG37-190430 A9E0061-15 

16 T4-PDI2019-SG42-190501 A9E0061-16 

17 T 4-PDI2019-SG43-190501 A9E0061-17 

18 FD-201905011 017 0 A9E0061-18 

19 T4-PDI2019-SG44-190501 0 A9E0061-19 

20 T 4-PDI20 19-SGO 1-190429DUP ./ A9E0061-01 DUP 

21~ T 4-PDI2019-SG27 -190429DUP ./ A9E0061-08DUP 

22 T 4-PDI2019-SG28-190429MS ,. A9E0061-09MS 

23 T 4-PDI2019-SG28-190429MSD / A9E0061-09MSD 

24 T4-PDI2019-SG36-190501 MS ,.. A9E0061-14MS 

25 T4-PDI2019-SG36-190501MSD ~ A9E0061-14MSD 

26 T 4-PDI2019-SG44-190501 MS / A9E0061-19MS 

27 

28 

1?0 

Notes: 
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oate: 7/i /;7 
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Reviewer:------4-
2nd Reviewer:~ 

Sediment 05/01/19 

Sediment 04/30/19 

Sediment 05/01/19 

Sediment 05/01/19 

Sediment 05/01/19 

Sediment 05/01/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 05/01/19 

Sediment 05/01/19 

Sediment 05/01/19 



VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

---- - ------------~------

A. Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl}phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 
I 

B. Bis (2-chloroethyl) ether DO. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J1. Ethyl methanesulfonate I 

I 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 A-Dioxane K1. o,o',o"-Triethylphosphorothioate 

D. 1, 3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 
I 

E. 1 A-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M 1. 1 A-Naphthoquinone 
I 

F. 1,2-Dichlorobenzene HH. 2A-Dinitrophenol 
! 

JJJ. lndeno(1,2,3-cd)pyrene LLLL. Benzaldehyde N 1. N-Nitro-o-toluidine 
I 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1,3,5-Trinitrobenzene 
I 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. 8enzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2A-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1,2-Diphenylhydrazine Q1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R 1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene I 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1MDT) V1. 1 A-phenylenediamine 

0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene VVVV. 1,2A,5-Tetrachlorobenzene X 1. Pentachloroethane 

Q. 2A-Dichlorophenol SS. Hexachlorobenzene UUU.Benzo(b)thiophene WWWW .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1 ,2,4-Trichlorobenzene TT. Pentachlorophenol VVV. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. a-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene ZZZZ. Hexachloropropene 82. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene 81. N-Nitrosodi-n-butylamine 02. Hexachloropene 
\ 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Sis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. 8enzo(a)fluoranthene D 1. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. 8utylbenzylphthalate CCCC. Benzo(b)fluorene E 1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2,4,5-Trichlorophenol 888. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline DOD. Chrysene FFFF. Retene H 1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC#: 4~)]~ ~~ VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
Ple~e see qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 
y"ININ/A Were oercent recoveries (%R) for surroqates within QC limit~? 
Y)N N/A 

'1_ N ~~~ If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 
'-

# Sample ID Surrogate %R (Limits) 

s-~ ,, C.,\AX'(U~~\,.. oA"~c ~ \\M\_.\- ( 
I I ..J 

( 

( 

) 

) 

) 

~ f\b{' "'J ( Lf~- 11( ) 

\U 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

T\'\\ 

f!;>{' 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

L\.C 
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--;'i 
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\M) 

-"'•.., 

nu 

Page:~of_/ 
Reviewer:_fl 

2nd Reviewer: 0--

Qualifications 

'i..~.J :Z. s _,c_ 1? L 
u 

n 

- ·-~ ~~\;\l/A ~VtOt~ 
I J ~ 

I 

... 

r 

DJ.'-'J 
u 



LDC#: 'ft;3J~~ VALIDATION FINDINGS WORKSHEET Page:~of~ 
Matrix Spike/Matrix Spike Duplicates Reviewer: __ FT_ 

2nd Reviewer: ~ 
METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y:YJ N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 
~ associated MS/MSD. Soil I Water. 

Y JJ/N/A Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 
" MS MSD 

# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

~").. c\-'2.? I1.A v-U ~\ ok R 0\.\.-h \clt \\M\-\-) ( ) q \1\,0 G\~..t..J_ 7 fi~ 0)..,.-
I 

( ) ( ) ( ) u 
( ) ( ) 

~y +~ 6C:t ~~ < SO-\sO "'' <.,-a- \V) ( ) \4 j /\A.l/ A 1)e::\' 
'('( ?,( - ~ .j'~!A ·oil\ ( ) ( ) ( ;~ ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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LDC #: ~51>1'3e. 'Vc:a./ 

METHOD: GC/MS BNA(EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

P,lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Was a duplicate sample analyzed for each matrix in this SDG? _.... 
Y N N/A Were all duplicate sample relative percent differences (RPD) ~ 3~ ? 
l VE~VONLY: 
Y N JAJ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

~ n::at.::\ - . In M::atriY ..... RPn tl imit~\ a . . - . 

\ -\ 1.0 ~;'~ -_,_ .... C:t Ct t.l '"?tb ( ~ '3 ') ::\\:) _,-::.t 

'('{ ~i ' ~ \ 

~~ 3/ ~/ Jt 

Page:__!of_/ 

Reviewer: F2 
2nd Reviewer: C 

..... .,. . 

1~/A 
\ 
~ 

Comments:--------------------------------------------------------------------------------------------------------------..--
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LDC#: f '5" 0 7 k' (!_, yQ...I VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS PAH (EPA Method 82700) 

Concentration (ug/Kg) 

Compound 18 19 

CCC 2.88 2.79 

Ill 4.08 3.91 

GGG 5.83 5.50 

LLL 3.92 3.51 

DDD 3.40 3.33 

yy 4.14 4.40 

JJJ 3.76 3.50 

uu 2.51 3.18 

zz 4.97 5.47 

Page:_1of_ 
I 

Reviewer:--,C;7 
2nd Reviewer:~ 

(:s:50) 

RPD 

3 

4 

6 

11 

2 

6 

7 

24 

10 
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LDC #: *~:>16 t:z_ o--

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and CRQLs 

qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

I Page: __ /of __ 

Reviewer: FT 
2nd Reviewer: c:: ---

Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

- -

# Sample ID Compound Finding Qualifications 

l I ) 1 ~ 1 9 1 )0 t '~ ~i=l"' \-\\ ~ \-\ Peak separation for structural isomers is J det/A 
insuffecient for accurate quantificattion 

(M-05 qual) 

2- I~ I~ .fA f 1 '? \1 L~c-. e&C:r, PDO 
I I ~ I l 

\\ . ,.;-- '-'- (..; , <:::t 6~ H- \-\-\-\ oo\? 
I I 

\1.-- G<::J £:J ~ OV 0 
' 

\i \~ 6e,(:, / I 

I 
' 

--·-- --··· 

Comments: See sample calculation verification worksheet for recalculations 
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LDC Report# 45378C6_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0061 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T 4-PDI2019-SG01-190429 A9E0061-01 Sediment 04/29/19 
T 4-PDI2019-SG02-190429 A9E0061-02 Sediment 04/29/19 
T 4-PDI2019-SG04-190429 A9E0061-03 Sediment 04/29/19 
T 4-PDI2019-SG09-190430 A9E0061-04 Sediment 04/30/19 
T 4-PDI2019-SG 1 0-190430 A9E0061-05 Sediment 04/30/19 
T 4-PDI2019-SG 14-190430 A9E0061-06 Sediment 04/30/19 
T 4-PDI2019-SG20-190430 A9E0061-07 Sediment 04/30/19 
T4-PDI2019-SG27-190429 A9E0061-08 Sediment 04/29/19 
T 4-PDI2019-SG28-190429 A9E0061-09 Sediment 04/29/19 
T 4-PDI2019-SG29-190429 A9E0061-10 Sediment 04/29/19 
T4-PD12019-SG30-190429 A9E0061-11 Sediment 04/29/19 
T4-PDI2019-SG31-190501 A9E0061-12 Sediment 05/01/19 
T 4-PDI2019-SG33-190501 A9E0061-13 Sediment 05/01/19 
T4-PDI2019-SG36-190501 A9E0061-14 Sediment 05/01/19 
T4-PDI2019-SG37-190430 A9E0061-15 Sediment 04/30/19 
T 4-PDI2019-SG42-190501 A9E0061-16 Sediment 05/01/19 
T 4-PDI2019-SG43-190501 A9E0061-17 Sediment 05/01/19 
FD-201905011 017 A9E0061-18 Sediment 05/01/19 
T 4-PDI2019-SG44-190501 A9E0061-19 Sediment 05/01/19 
T 4-PDI2019-SG28-190429-Dup A9E0061-20 Sediment 04/29/19 
T 4-PDI2019-SG36-190501-Dup A9E0061-21 Sediment 05/01/19 
T 4-PDI2019-SG28-190429DUP A9E0061-09DUP Sediment 04/29/19 
T 4-PDI2019-SG36-190501 DUP A9E0061-14DUP Sediment 05/01/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A Modified 
Total Solids by Puget Sound Estuary Protocols (PSEP) 
Grain Size by American Society for Testing and Material (ASTM) Method D422 Modified 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were not required by the methods. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
methods. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 
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IX. Field Duplicates 

Samples FD-201905011017 and T4-PDI2019-SG44-190501, samples T4-PDI2019-
SG28-190429 and T 4-PDI2019-SG28-190429-Dup, and samples T 4-PDI2019-SG36-
190501 and T 4-PDI2019-SG36-190501-Dup were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (%) 

Analyte FD-201905011 017 T 4-P DI2019-SG44-190501 RPD (Limits) 

Total organic carbon 0.11 0.079 33 (:550} 

Total solids 73.9 76.4 3 (:550) 

Concentration (% of Total) 

Grain Size FD-201905011 017 T 4-P D12019-SG44-190501 RPD (Limits) 

Gravel (>2.00 mm) 2.82 1.51 61 (:550) 

4.75 mm 2.20 0.59 115 (:550) 

2.00mm 0.62 0.92 39 (:550} 

Sand (0.063-2300 mm) 91.8 94.0 2 (:550) 

0.85 mm 2.01 1.85 8 (:550) 

0.425 mm 21.8 24.0 10 (:550) 

0.250 mm 48.2 50.1 4 (:550) 

0.150 mm 16.2 15.1 7 (:550) 

0.106 mm 2.28 1.96 15 (:550} 

0.075 mm 0.99 0.78 24 (:550) 

0.063 mm 0.32 0.25 25 (:550} 

Silt (0.005 mm < 0.063 mm) 3.40 2.50 31 (:550} 

Clay (<0.005 mm) 1.90 2.00 5 (S50) 
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Concentration (% of Total} 

Grain Size T 4-P DI2019-SG28-190429 T 4-P DI2019-SG28-190429-Dup RPD (Limits} 

Gravel(< 2.00 mm) 0.02 0.01U Not calculable 

2.00mm 0.02 0.01U Not calculable 

Sand (0.063-2.00 mm) 22.7 22.3 2 (::;so) 

0.8S mm 0.03 0.04 29 (::;so) 

0.42S mm 0.4S 0.48 6 (::;so) 

0.2SO mm 2.64 2.48 6 (::;so) 

0.1SO mm 4.87 4.S2 7 (::;so) 

0.106 mm 4.33 3.98 8 (::;so) 

0.07S mm 6.33 6.74 6 (::;so) 

0.063 mm 4.07 4.02 1 (::;so) 

Silt (O.OOS mm < 0.063 mm) S9.3 60.4 2 (::;so) 

Clay (<O.OOS mm) 17.9 17.3 3 (::;so) 

Concentration (% of Total} 

Grain Size T 4-P DI2019-SG36-190501 T 4-PDI2019-SG36-190501-Dup RPD (Limits} 

Gravel (>2.00 mm) 2.1S 1.84 16 (::;so) 

4.7S mm 0.90 O.S9 42 (SSO) 

2.00 mm 1.2S 1.2S o (::;so) 

Sand (0.063-2.00 mm) 89.1 89.6 1 (::;so) 

0.8S mm 1.98 1.83 8 (SSO) 

0.42S mm 19.6 19.6 0 (SSO) 

0.2SO mm 46.7 48.4 4 (::;so) 

0.1SO mm 16.3 1S.1 8 (SSO) 
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Concentration (% of Total) 

Grain Size T 4-P DI2019-SG36-190501 T 4-P DI2019-SG36-190501-Dup RPD (Limits) 

0.106 mm 2.68 2.57 4 (S50) 

0.075 mm 1.40 1.64 16 (S50) 

0.063 mm 0.49 0.52 6 (S50} 

Silt (0.005 mm < 0.063 mm) 6.50 4.70 32 (S50) 

Clay (<0.005 mm) 2.30 3.90 52 (S50) 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 
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Port of Portland, T 4 
Wet Chemistry - Data Qualification Summary - SDG A9E0061 

No Sample Data Qualified in this SDG 

Port of Portland, T4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG A9E0061 

No Sample Data Qualified in this SDG 
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LDC #: 45378C6 
SDG #: A9E0061 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Date: 749/f 
Page:_Lof_ 

Reviewer: ~ 
2nd Reviewer: l 

~W'-. 

Laboratory: Apex Laboratories. LLC 

Grain Size 0422 Modified 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I llalidaticc A[ea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()\/Ar::tll nf n<>t<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

T 4-PDI20 19-SGO 1-190429 

T4-PDI2019-SG02-190429 

T 4-PDI2019-SG04-190429 

T 4-PDI20 19-SG09-190430 

T 4-PDI20 19-SG 1 0-190430 

T4-PDI2019-SG14-190430 

T 4-PDI2019-SG20-190430 

T4-PDI2019-SG27-190429 

T4-PDI2019-SG28-190429 

T 4-PDI20 19-SG29-190429 

T 4-PDI20 19-SG30-190429 

T4-PDI2019-SG31-190501 

T4-PDI2019-SG33-190501 

T 4-PDI20 19-SG36-19050 1 

T4-PDI2019-SG37-190430 

T 4-PDI20 19-SG42-19050 1 

T 4-PDI20 19-SG43-19050 1 

I I Ccmmects 

A-~A 
(r 

A-
A 
N" 
N ~ f(!._qc:re.J 
A-

._ 

A f__C-':) \ '"' l.<s\AI C l~,\9 \ {Y.)ZO\ (lY}L\\ 
N 

Rr 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

../ / 

D =Duplicate 
TB = Trip blank 

• 

EB = Equipment blank 

LabiD 

A9E0061-01 

A9E0061-02 

A9E0061-03 

A9E0061-04 

A9E0061-05 

A9E0061-06 

A9E0061-07 

A9E0061-08 

A9E0061-09 

A9E0061-10 

A9E0061-11 

A9E0061-12 

A9E0061-13 

A9E0061-14 

A9E0061-15 

A9E0061-16 

A9E0061-17 

./ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/30/19 

Sediment 04/30/19 

Sediment 04/30/19 

Sediment 04/30/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 05/01/19 

Sediment 05/01/19 

Sediment 05/01/19 

Sediment 04/30/19 

Sediment 05/01/19 

Sediment 05/01/19 
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LDC #: 45378C6 
SDG #: A9E0061 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

Date: 7{l0LlC5 
Page:-2.¢ ?

Reviewer:~ 
2nd Reviewer:~ 

METHOD: (Analyte) TOC (EPA SW 846 9060A Modified). Total Solids (PSEP 1986). Grain Size (0422 Modified) 

18 FD-201905011 017 A9E0061-18 Sediment 05/01/19 

19 T 4-PDI2019-SG44-190501 A9E0061-19 Sediment 05/01/19 

20 T 4-PDI2019-SG28-190429-Dup A9E0061-20 Sediment 04/29/19 

21 T 4-PDI2019-SG36-19050 1-Dup A9E0061-21 Sediment 05/01/19 

22 T4-PDI2019-SG28-190429DUP A9E0061-09DUP Sediment 04/29/19 

23 T4-PDI2019-SG36-190501DUP A9E0061-14DUP Sediment 05/01/19 

24 

25 

I?~ 

Notes: __________________________________________________________________________________ __ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

_SamniA In n. ... ~ --

Page:_1_of_1_ 
Reviewer: CR 
2nd reviewer: zzu::;;-

l-~0\ pH TDS Cl F NO:. NO? S040-P0_4_AikCNNH:.TKN~r6+CIOrrs lG~lri)')Izci) 

-~------
pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

rz~ pH TDS Cl F NO:. N02 S04 O-P04 Alk CN NH:. TKN~~r6+ CIO~) 
/ .......__.., .,__..... 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH:. TKN TOC Cr6+ CI04 

pH TDS Cl F NO:. NO? S04 O-P04 Alk CN NH:. TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N0_2_ S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO:. NO? S04 O-P04 Alk CN NH:. TKN TOC Cr6+ CI04 

pH TDS Cl F NO:. NO? S04 O-P04 Alk CN NH:. TKN TOC Cr6+ CI04 

pH TDS Cl F NO:. NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO:. NO? S04 O-P04 Alk CN NH:. TKN TOC Cr6+ CI04 

pH TDS Cl F NO:. NO? S04 O-P04 Alk CN NH:. TKN TOC Cr6+ CI04 

pH TDS Cl F NO:. N0_2_ S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO:. NO? S04 O-P04 Alk CN NH:. TKN TOC Cr6+ CI04 

nH Tn~ r.1 F NO. NO. ~n 0-Pn Alk r.N NH TKN Tnr. r.rn+ r.1n 

Comments: ____________________________________ _ 
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LDC#: 45378C6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (%) 

Analyte 18 I 19 

I TOC 

I 

0.11 

I 

0.079 

I 73.9 76.4 : Total solids 

Concentration o/o of Total) 

Grain Size 18 19 

Gravel (>2.00 mm) 2.82 1.51 

4.75 mm 2.20 0.59 

2.00 mm 0.62 0.92 

Sand (0.063- 2.00 mm) 91.8 94.0 

0.85 mm 2.01 1.85 

0.425 mm 21.8 24.0 

0.250 mm 48.2 50.1 

0.150 mm 16.2 15.1 

0.106 mm 2.28 1.96 

0.075 mm 0.99 0.78 

0.063 mm 0.32 0.25 

Silt (0.005 mm < 0.063 3.40 2.50 
mm) 

Clay (<0.005 mm) 1.90 2.00 

Page:_lot] 
Reviewer: ~ 

2nd Reviewer:_r7lUZ--_...;_· __ 

RPD (:s:SO) 

33 

I 3 

RPD (:s:SO) 

61 

~\\7 
/ 

39 

2 

8 

10 

4 

7 

15 

24 

25 

31 

5 



LDC#: 45378C6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration(% of Total} 

Grain Size 9 20 

Gravel (>2.00 mm) 0.02 0.01U 

2.00 mm 0.02 0.01U 

Sand (0.063- 2.00 mm) 22.7 22.3 

0.85 mm 0.03 0.04 

0.425 mm 0.45 0.48 

0.250 mm 2.64 2.48 

0.150 mm 4.87 4.52 

0.106 mm 4.33 3.98 

0.075 mm 6.33 6.74 

0.063 mm 4.07 4.02 

Silt (0.005 mm < 0.063 59.3 60.4 
mm) 

Clay (<0.005 mm) 17.9 17.3 

Page:"&5 
Reviewer: ~· 

2nd Reviewer:_vr--=-~--

RPD (s:SO} 

NC 

NC 

2 

29 

6 

6 

7 

8 

6 

1 

2 

3 



LDC#: 45378C6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (%of Total) 

Grain Size 14 21 

Gravel (>2.00 mm) 2.15 1.84 

4.75 mm 0.90 0.59 

2.00 mm 1.25 1.25 

Sand (0.063- 2.00 mm) 89.1 89.6 

0.85 mm 1.98 1.83 

0.425 mm 19.6 19.6 

0.250 mm 46.7 48.4 

0.150 mm 16.3 15.1 

0.106 mm 2.68 2.57 

0.075 mm 1.40 1.64 

0.063 mm 0.49 0.52 

Silt (0.005 mm < 0.063 6.50 4.70 
mm) 

Clay (<0.005 mm) 2.30 3.90 

Page:~ 
Reviewer: -

2nd Reviewer: (~ 

RPD (s50) 

16 

42 

0 

1 

8 

0 

4 

8 

4 

16 

6 

32 

52 
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LDC Report# 45378D2a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 20, 2019 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group {SDG): A9E0168 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T 4-PDI2019-SG32-190502 A9E0168-01 Sediment 05/02/19 
T 4-PDI2019-SG34-190502 A9E0168-02 Sediment 05/02/19 
T 4-PDI2019-SG35-190503 A9E0168-03 Sediment 05/03/19 
T 4-PDI2019-SG45-190503 A9E0168-07 Sediment 05/03/19 
T 4-PDI2019-SG4 7-190503 A9E0168-09 Sediment 05/03/19 
T4-PD12019-SG48-190503 A9E0168-10 Sediment 05/03/19 
T 4-PDI2019-SG49-190503 A9E0168-11 Sediment 05/03/19 
T 4-PDI2019-SG55-190503 A9E0168-12 Sediment 05/03/19 
T 4-PDI2019-SG46-190503 A9E0168-13 Sediment 05/03/19 
T 4-PDI2019-SG66-190502 A9E0168-14 Sediment 05/02/19 
T 4-PDI20 19-SG67 -190502 A9E0168-15 Sediment 05/02/19 
T4-PDI2019-SG68-190502 A9E0168-19 Sediment 05/02/19 
T 4-PDI2019-SG49-190503MS A9E0168-11 MS Sediment 05/03/19 
T 4-PDI2019-SG49-190503DUP A9E0168-11 DUP Sediment 05/03/19 
T 4-PDI2019-SG68-190502MS A9E0168-19MS Sediment 05/02/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 82700 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0o/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

3 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(

0/oR) were not within QC limits for samples T4-PDI2019-SG47-190503 and T4-
PDI2019-SG49-190503. Using professional judgment, no data were qualified when one 
surrogate 0/oR was outside the QC limits and the 0/oR was greater than or equal to 1 0°/o. 

VIII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (0/oR) were within QC limits. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR} were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sample I Compound I Finding I Flag I A or P I 
T 4-PDI2019-SG32-190502 Benzo(b )fl uoranthene Peak separation for structural isomers is J (all detects) A 
T4-PDI2019-SG34-190502 insufficient for accurate quantification. 

T 4-PDI2019-SG35-190503 Benzo(a)anthracene Peak separation for structural isomers is J (all detects) A 
T 4-PDI2019-SG47 -190503 Benzo(b )fl uoranthene insufficient for accurate quantification. J (all detects) 
T 4-PDI2019-SG49-190503 Chrysene J (all detects) 
T 4-PDI2019-SG55-190503 
T4-PDI2019-SG67-190502 
T 4-PDI2019-SG68-190502 

T 4-PDI2019-SG45-190503 Benzo(b )fl uoranthene Peak separation for structural isomers is J (all detects) A 
T4-PDI2019-SG48-190503 Benzo(k)fluoranthene insufficient for accurate quantification J (all detects) 

T 4-PDI2019-SG66-190502 Benzo(b )fl uoranthene Peak separation for structural isomers is J (all detects) A 
Chrysene insufficient for accurate quantification J (all detects) 

4 
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I Sam~le I Com~ound I Finding I Flag I A or P I 
T 4-PDI2019-SG46-190503 Benzo(a)anthracene Peak separation for structural isomers is J (all detects) A 

Benzo(b )fl uoranthene insufficient for accurate quantification J (all detects) 
Benzo(k)fl uoranthene J (all detects) 
Chrysene J (all detects) 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to peak separation, data were qualified as estimated in twelve samples. 

No results were rejected in this SDG. 

5 
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Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 
A9E0168 

I Sam~le I Com~ound I Flag I A or P I Reason I 
T 4-PDI2019-SG32-190502 Benzo(b )fl uoranthene J (all detects) A Compound quantitation 
T 4-PDI2019-SG34-190502 (peak separation) 

T 4-PDI2019-SG35-190503 Benzo(a)anthracene J (all detects) A Compound quantitation 
T4-PDI2019-SG47-190503 Benzo(b )fluoranthene J (all detects) (peak separation) 
T4-PDI2019-SG49-190503 Chrysene J (all detects) 
T 4-PDI2019-SG55-190503 
T 4-PDI2019-SG67-190502 
T 4-PDI2019-SG68-190502 

T 4-PDI2019-SG45-190503 Benzo(b )fl uoranthene J (all detects) A Compound quantitation 
T4-PDI2019-SG48-190503 Benzo(k)fl uoranthene J {all detects) (peak separation) 

T 4-PDI2019-SG66-190502 Benzo(b )fl uoranthene J (all detects) A Compound quantitation 
Chrysene J {all detects) (peak separation) 

T 4-PDI2019-SG46-190503 Benzo( a)anthracene J (all detects) A Compound quantitation 
Benzo(b )fl uoranthene J (all detects) (peak separation) 
Benzo(k)fl uoranthene J {all detects) 
Chrysene J (all detects) 

Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG A9E0168 

No Sample Data Qualified in this SDG 

6 
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LDC #: 45378D2a 
SDG #: A9E0168 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Semioelatiles (EPA SW 846 Method 82700) 
f'A-\\ 

Date: 7/t~//, 
Page:~_ 

Reviewer:~,.,..--
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I ltalidaticc Area I I Ccmmects 

Sample receipt/Technical holding times A-lA-
GC/MS Instrument performance check 6.. 
Initial calibration/ICV Pr1A o(o \P;>Q bW, [V 

' 
Continuing calibration 6 
Laboratory Blanks ~ 

Field blanks N 
Surrogate spikes svJ 
Matrix spike/Matrix spike duplicates /Ov.y ~ ~~ -ao\\11 e,- \~ ~:e \ M '> 

Laboratory control samples b- ~~ e t)Ob\- 00'-~'?> ~\Af 

Field duplicates tJ 
Internal standards A-
Compound quantitation RULOQ/LODs N 

Target compound identification N 

System performance N 

Overall assessment of data b. 
A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

FB = Field blank EB =Equipment blank 

Client ID 
\ 

LabiD 

T 4-PDI2019-SG32-190502 A9E0168-01 

T 4-PDI20 19-SG34-190502 A9E0168-02 

T 4-PDI20 19-SG35-190503 A9E0168-03 

T 4-PDI20 19-SG45-190503 A9E0168-07 

T4-PDI2019-SG47-190503 A9E0168-09 

T 4-PDI20 19-SG48-190503 A9E0168-10 

T 4-PDI20 19-SG49-190503 A9E0168-11 

T 4-PDI20 19-SG55-190503 A9E0168-12 

T 4-PDI20 19-SG46-190503 A9E0168-13 

T4-PDI2019-SG66-190502 A9E0168-14 

T4-PDI2019-SG67-190502 A9E0168-15 

T 4-PDI2019-SG68-190502 A9E0168-19 

T 4-PDI2019-SG49-190503MS A9E0168-11 MS 

L:\Anchor\Port of Portland- T4\45378D2aW.wpd 1 

tcv~~o 
C..UJ.f; w 

M~ 0{\~ 

r LeA' Q 

' "'/ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/02/19 

Sediment 05/02/19 

Sediment 05/03/19 

Sediment 05/03/19 

Sediment 05/03/19 

Sediment 05/03/19 

Sediment 05/03/19 

Sediment 05/03/19 

Sediment 05/03/19 

Sediment 05/02/19 

Sediment 05/02/19 

Sediment 05/02/19 

Sediment 05/03/19 

I 



LDC #: 45378D2a 
SDG #: A9E0168 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

14 T 4-PDI2019-SG49-190503DUP A9E0168-11 DUP 

15 T 4-PDI2019-SG68-190502MS A9E0168-19MS 

16 

17 

1A 

Notes: 

L:\Anchor\Port of Portland- T4\45378D2aW.wpd 2 

Date: 1 (to /ti 
Page:~f~ 

Reviewer:~ 
2nd Reviewer~ 

Sediment 05/03/19 

Sediment 05/02/19 



VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

---

A. Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Bis (2-chloroethyl) ether DO. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J 1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo{b)fluoranthene 1111. 1 ,4-Dioxane K1. o,o',o"-Triethylphosphorothioate 

D. 1,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 A-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M1. 1,4-Naphthoquinone 
I 

F. 1,2-Dichlorobenzene HH. 2,4-Dinitrophenol JJJ. lndeno{1,2,3-cd)pyrene LLLL. Benzaldehyde N 1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1,2-Diphenylhydrazine Q 1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R 1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1 MDT) V1. 1 A-phenylenediamine 

0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene VVVV. 1,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene U UU. Benzo(b )thiophene wwww .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1,2,4-Trichlorobenzene TT. Pentachlorophenol VVV. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. a-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B 1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene 01. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline DOD. Chrysene FFFF. Retene H 1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC #: £.\, '?i]~VY~ 
METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Y..blf\ VA Were percent recoveries (%R) for surrogates within QC limits? 
Y N N /A I If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R? 
y N ~ /A If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

_, 

# Sample ID 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

5" 

-r 

Surrogate 

'fe>? 

.lJ 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

%R (Limits) 

~~ ( r..t'l- \\~ ) 
( ) .,, 
( ~ ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

{\0 

~ 

Page:_/ of_/ 

Reviewer: FT 
2nd Reviewe~ 

Qualifications 

'\"'\..) 

" ... 



LDC#: r.\-'131CCJ\)}~ VALIDATION FINDINGS WORKSHEET Page: __ I of~ 
Compound Quantitation and CRQLs Reviewer: FT 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 
2nd Reviewer: ~ 

qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Sample ID Compound Finding Qualifications 

\\ '2-
Peak separation for structural isomers is J det/A 

6C::JC:, insuffecient for accurate quantificattion 
(M-05 qual) 

3 ~ 1. cJ. l\, \2- c....c...C.. J 6lC:tq VO\? 
I f 

Lf (J C:t6G, \-\\-\\.\ 
I • 

\0 C:16~ 00 l? 

4 LLC- 66(1_1_ J-t·H t\ I 
,v ~v 

\ ooo' 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.wpd 



LDC Report# 45378D6_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 20, 2019 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0168 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T4-PDI2019-SG32-190502 A9E0168-01 Sediment 05/02/19 
T 4-PDI20 19-SG34-190502 A9E0168-02 Sediment 05/02/19 
T 4-PDI2019-SG35-190503 A9E0168-03 Sediment 05/03/19 
T 4-PDI2019-SG45-190503 A9E0168-07 Sediment 05/03/19 
T 4-PDI20 19-SG4 7-190503 A9E0168-09 Sediment 05/03/19 
T 4-PDI2019-SG48-190503 A9E0168-1 0 Sediment 05/03/19 
T 4-PDI2019-SG49-190503 A9E0168-11 Sediment 05/03/19 
T4-PDI2019-SG55-190503 A9E0168-12 Sediment 05/03/19 
T4-PDI2019-SG46-190503 A9E0168-13 Sediment 05/03/19 
T 4-PDI2019-SG66-190502 A9E0168-14 Sediment 05/02/19 
T 4-PDI2019-SG67 -190502 A9E0168-15 Sediment 05/02/19 
T 4-PDI2019-SG68-190502 A9E0168-19 Sediment 05/02/19 
T 4-PDI2019-SG32-190502DUP A9E0168-01 DUP Sediment 05/02/19 
T 4-PDI2019-SG49-190503DUP A9E0168-11 DUP Sediment 05/03/19 
T 4-PD12019-SG66-190502DUP A9E0168-14DUP Sediment 05/02/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A Modified 
Total Solids by Puget Sound Estuary Protocols (PSEP) 
Grain Size by American Society for Testing and Material (ASTM) Method D422 Modified 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were not required by the methods. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
methods. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

3 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

4 
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Port of Portland, T4 
Wet Chemistry - Data Qualification Summary - SDG A9E0168 

No Sample Data Qualified in this SDG 

Port of Portland, T4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG A9E0168 

No Sample Data Qualified in this SDG 

5 
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LOC #: 4537806 
SOG #: A9E0168 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

oate:7 fdr9 
Page:\. of_l_ 

Reviewer~ 
ffl~ Reviewer: t¢1<.. 

v 
Grain Size 0422 Modified 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

XI 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I ~alidatico A[ea I I Com meets 

Sample receipt/Technical holding times A-, A 
Initial calibration A 
Calibration verification A 
Laboratory Blanks fr 

Field blanks N 
Matrix Spike/Matrix Spike Duplicates AI {'C)-\ ret7J l \' re_!}J 
Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()vo.ro:>ll nfrbto:> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

T 4-PDI2019-SG32-190502 

T 4-PDI20 19-SG34-190502 

T 4-PDI2019-SG35-190503 

T 4-PDI20 19-SG45-190503 

T4-PDI2019-SG47-190503 

T 4-PDI20 19-SG48-190503 

T 4-PDI2019-SG49-190503 

T 4-PDI20 19-SG55-190503 

T 4-PDI20 19-SG46-190503 

T 4-PDI20 19-SG66-190502 

T 4-PDI20 19-SG67 -190502 

T 4-PDI20 19-SG68-190502 

T 4-PDI2019-SG32-190502DUP 

T 4-PDI2019-SG49-190503DUP 

T4-PDI2019-SG66-190502DUP 

A 
Pr- [_C') 
AI 

_ ___..., 

N 

(?) 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

L:\Anchor\Port of Portland- T4\45378D6W.wpd 1 

L--

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A9E0168-01 

A9E0168-02 

A9E0168-03 

A9E0168-07 

A9E0168-09 

A9E0168-10 

A9E0168-11 

A9E0168-12 

A9E0168-13 

A9E0168-14 

A9E0168-15 

A9E0168-19 

A9E0168-01 DUP 

A9E0168-11 DUP 

A9E0168-14DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/02/19 

Sediment 05/02/19 

Sediment 05/03/19 

Sediment 05/03/19 

Sediment 05/03/19 

Sediment 05/03/19 

Sediment 05/03/19 

Sediment 05/03/19 

Sediment 05/03/19 

Sediment 05/02/19 

Sediment 05/02/19 

Sediment 05/02/19 

Sediment 05/02/19 

Sediment 05/03/19 

Sediment 05/02/19 

I 



LDC #: lA.S ~ [q(f/:J VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

,... I ID " .~ ~ 

lC I ~ pH TD8 Cl F NO~ N02 so4 O-P04 Alk CN NH~ TKt/fO'o Cr6+ c1of\ S) 

~ 

pH TD8 Cl F NO~ N07 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ N07 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ N07 804 O-P0_4_ Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ N0_2_ 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ N07 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ N07 804 O-P04 Alk CN NH~ TKN TOC Cr6+ Cl04 

pH TD8 Cl F NO~ N0_2_ 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ N07 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ N0_2_ 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

nH TDS Cl F NO. NO. SO 0-PO Alk CN NH. TKN TOC Crn+ CIO 

Comments: 

Page:_1_of_1_ 
Reviewer: CR 
2nd reviewer: fiUC--

--------------------------------------------------------------------------
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LDC Report# 45378E2a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August20,2019 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 & 4 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E07 44 

Laboratory 
Sample Collection 

Sample Identification Identification Matrix Date 
T 4-PDI2019-SC03-190521- 01-03** A9E0744-01 ** Sediment 05/21/19 
T4-PDI2019-SC03-190521- 03-05** A9E07 44-02** Sediment 05/21/19 
T4-PDI2019-SC12-190521- 01-03** A9E07 44-06** Sediment 05/21/19 
T4-PDI2019-SC12-190521- 03-05** A9E0744-07** Sediment 05/21/19 
T4-PDI2019-SC12-190521- 05-07** A9E0744-08** Sediment 05/21/19 
T 4-PDI20 19-SC 12-190521- 07 -8.3** A9E07 44-09** Sediment 05/21/19 
FD-20 1905211556 A9E0744-10 Sediment 05/21/19 
T 4-PDI20 19-SC 13-190521-01-03** A9E0744-11 ** Sediment 05/21/19 
T 4-PDI2019-SC13-190521-03-05** A9E0744-12** Sediment 05/21/19 
T 4-PDI2019-SC13-190521-05-07** A9E0744-13** Sediment 05/21/19 
T4-PDI2019-SC13-190521-07-09** A9E0744-14** Sediment 05/21/19 
T 4-PDI2019-SC13-190521-09-11.1 A9E0744-15 Sediment 05/21/19 
FD-201905211730 A9E0744-16 Sediment 05/21/19 
T 4-PDI2019-SC19-190521-01-03 A9E0744-17 Sediment 05/21/19 
T 4-PDI2019-SC19-190521-03-05 A9E0744-18 Sediment 05/21/19 
T 4-PDI2019-SC19-190521-05-07 A9E0744-19 Sediment 05/21/19 
T4-PDI2019-SC19-190521-07-09 A9E0744-20 Sediment 05/21/19 
T 4-PD120 19-SC 19-190521-09-11 A9E0744-21 Sediment 05/21/19 
T4-PDI2019-SC19-190521-11-11.8 A9E0744-22 Sediment 05/21/19 
T4-PDI2019-SC03-190521- 01-03DUP A9E0744-01 DUP Sediment 05/21/19 
T 4-PDI2019-SC13-190521-01-03MS A9E0744-11 MS Sediment 05/21/19 
T 4-PDI2019-SC19-190521-05-07MS A9E07 44-19MS Sediment 05/21/19 
T 4-PDI2019-SC19-190521-05-07MSD A9E07 44-19MSD Sediment 05/21/19 

**Indicates sample underwent Stage 4 validation 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (%0) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

3 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VIII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were not within the QC limits for 
T 4-PDI2019-SC13-190521-01-03MS. No data were qualified for MS/MSD samples 
analyzed greater than or equal to a SX dilution were within QC limits. Relative percent 
differences (RPD) were within QC limits. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUP ID 
(Associated Samples) Compound RPD (Limits) Flag A or P 

T4-PDI2019-SC03-190521- 01-03DUP Fluoranthene 80 (S35) J (all detects) A 
(T 4-PDI2019-SC03-190521- 01-03**) Phenanthrene 78 (S35) J (all detects) 

Pyrene 81 (S35) J (all detects) 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

Samples FD-201905211556 and T4-PDI2019-SC13-190521-07-09** and samples FD-
201905211730 and T4-PDI2019-SC19-190521-01-03 were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Compound FD-201905211730 T4-PDI2019-SC19-190521-01-03 RPD (Limits) 

Acenaphthene 169 19.1 159 (S50) 

Anthracene 160 32.7 132 (S50) 

Benzo(a)anthracene 1000 170 142 (S50) 

Benzo(a)pyrene 1300 249 136 (S50) 

Benzo(b )fl uoranthene 1610 298 138 (S50) 
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Concentration (ug/Kg) 

Compound FD-201905211730 T 4-PDI2019-SC19-190521-01-03 RPD (Limits) 

Benzo(k)fluoranthene 706 99.3 151 (S50) 

Benzo(g,h,i)perylene 899 167 137 (S50) 

Chrysene 1200 194 144 (S50) 

Dibenzo(a,h)anthracene 189 29.2 146 (S50) 

Fluoranthene 1630 313 136 (S50) 

lndeno(1 ,2,3-cd)pyrene 1010 167 143 (S50) 

Phenanthrene 850 147 141 (S50) 

Pyrene 1690 333 134 (S50) 

Fluorene 77.0U 13.1 Not calculable 

Naphthalene 155U 18.6 Not calculable 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sam~le I Com~ound I Finding I Flag I A or P I 
T4-PDI2019-SC03-190521- 01-03** Benzo(b )fluoranthene Peak separation for structural J (all detects) A 

isomers is insufficient for 
accurate quantification. 

T4-PDI2019-SC03-190521- 03-05** Benzo(b )fl uoranthene Peak separation for structural J (all detects) A 
T4-PDI2019-SC12-190521- 01-03** Benzo(k)fluoranthene isomers is insufficient for J (all detects) 
T4-PDI2019-SC12-190521- 03-05** accurate quantification. 
T4-PDI2019-SC12-190521- 05-07** 
T 4-PDI2019-SC13-190521-01-03** 
T 4-PD12019-SC13-190521-03-05** 
T 4-PDI2019-SC19-190521-01-03 

FD-201905211730 Benzo( a)anthracene Peak separation for structural J (all detects) A 
Benzo(b )fl uoranthene isomers is insufficient for J (all detects) 
Benzo(k)fluoranthene accurate quantification J (all detects) 
Chrysene J (all detects) 
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I Sam~le I Com~ound I Finding I Flag I A or P I 
T4-PDI2019-SC19-190521-09-11 Benzo( a)anthracene Peak separation for structural J (all detects) A 

Benzo(b )fluoranthene isomers is insufficient for J (all detects) 
Chrysene accurate quantification. J (all detects) 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to DUP RPD and peak separation, data were qualified as estimated in ten samples. 

No results were rejected in this SDG. 

6 
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Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 
A9E0744 

I Sam~le I Com~ound I Flag I A or P I Reason I 
T 4-PDI2019-SC03-190521- 01-03** Fluoranthene J (all detects) A Duplicate sample 

Phenanthrene J (all detects) analysis (RPD) 
Pyrene J (all detects) 

T 4-PDI2019-SC03-190521- 01-03** Benzo(b )fl uoranthene J (all detects) A Compound quantitation 
(peak separation) 

T 4-PDI2019-SC03-190521- 03-05** Benzo(b )fl uoranthene J (all detects) A Compound quantitation 
T4-PDI2019-SC12-190521- 01-03** Benzo(k)fl uoranthene J (all detects) (peak separation) 
T 4-PDI2019-SC12-190521- 03-05** 
T4-PDI2019-SC12-190521- 05-07** 
T 4-PDI2019-SC13-190521-01-03** 
T 4-PD12019-SC13-190521-03-05** 
T4-PDI2019-SC19-190521-01-03 

FD-201905211730 Benzo(a)anthracene J (all detects) A Compound quantitation 
Benzo(b )fl uoranthene J (all detects) (peak separation) 
Benzo(k)fluoranthene J (all detects) 
Chrysene J (all detects) 

T4-PDI2019-SC19-190521-09-11 Benzo(a)anthracene J (all detects) A Compound quantitation 
Benzo(b )fl uoranthene J (all detects) (peak separation) 
Chrysene J (all detects) 

Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary- SDG A9E0744 

No Sample Data Qualified in this SDG 

7 
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LDC #: 45378E2a 
SDG #: A9E07 44 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Seffliveletiles (EPA SW 846 Method 82700) 
'fA" 

Date:~0 1 
Page:_J_of 

Reviewer: 
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

fl. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

llalidaticc A[ea I I Ccmmects 

Sample receipt/Technical holding times AI~ 

GC/MS Instrument performance check A 
Initial cafibration/ICV A-'A fi)fo K.f'O L w (y -

1\ 
, I 

Continuing calibration 

Laboratory Blanks -A 
Field blanks N 
Surrogate spikes A 
Matrix spike/Matrix spike duplicates /\).A\) ~ 
Laboratory control samples ~ LQ):> 

Field duplicates c,vJ . ¥-Q- 1, \ l 
Internal standards A-
Compound quantitation RULOQ/LODs "'N Not reviewed for Level Iff validation 

Target compound identification A Not reviewed for Level Iff validation 

System performance A Not reviewed for Level Iff validation 

Overall assessment of data A 

A = Acceptable ~ ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

\) --

N = Not provided/applicable 
SW = See worksheet FB = Field blank EB = Equipment blank 

\CA1 ~,;:[} 

~ ~~J 

\'?,\a./ 

SB=Source blank 
OTHER: 

I d t L I IV **I d" n 1cates samples un erwen eve rev1ew 

Client ID LabiD Matrix Date 

1 T4-PDI2019-SC03-190521- 01-03** A9E0744-01** Sediment 05/21/19 

2 T4-PDI2019-SC03-190521- 03-05** A9E07 44-02** Sediment 05/21/19 

3 T4-PDI2019-SC12-190521- 01-03** A9E07 44-06** Sediment 05/21/19 

4 T4-PDI2019-SC12-190521- 03-05** A9E07 44-07** Sediment 05/21/19 

5 T4-PDI2019-SC12-190521- 05-07** A9E07 44-08** Sediment 05/21/19 

6 T4-PDI2019-SC12-190521- 07-8.3** A9E07 44-09** Sediment 05/21/19 ,. 
0 7 FD-201905211556 A9E0744-10 Sediment 05/21/19 

8 T4-PDI2019-SC13-190521-01-03** A9E0744-11** Sediment 05/21/19 

9 T4-PDI2019-SC13-190521-03-05** A9E0744-12** Sediment 05/21/19 

10 T4-PDI2019-SC13-190521-05-07** A9E0744-13** Sediment 05/21/19 

f1 T 4-PD120 19-SC 13-190521-07 -09** p A9E0744-14** Sediment 05/21/19 

12 T 4-PDI20 19-SC 13-190521-09-11.1 A9E0744-15 Sediment 05/21/19 

13 FD-201905211730 0. A9E0744-16 Sediment 05/21/19 
I 
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LDC #: 45378E2a 
SDG #: A9E07 44 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

14 T 4-PDI2019-SC19-190521-01-03 o, A9E0744-17 

15 T4-PDI2019-SC19-190521-03-05 A9E0744-18 

16 T 4-PDI20 19-SC19-190521-05-07 A9E0744-19 

17 T4-PD12019-SC19-190521-07-09 A9E0744-20 

18 T4-PDI2019-SC19-190521-09-11 A9E0744-21 

19 T4-PDI2019-SC19-190521-11-11.8 A9E0744-22 

20 T4-PDI2019-SC03-190521- 01-03DUP,. A9E07 44-01 DUP 

21 T 4-PDI20 19-SC 13-190521-0 1-03MS "' A9E07 44-11 MS 

22 T 4-PDI2019-SC19-190521-05-07MS A9E0744-19MS 

23 T 4-PDI2019-SC19-190521-05-07MSD A9E07 44-19MSD 

24 

25 

I ?f\ 

Notes· 
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Date: 1/to/tj 
Page:_ffif__!' 

Reviewer: F2 
2nd Reviewerd::=' 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 



VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles (EPA SW 846 Method 82700) 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times met? 
/ 

Was cooler temperature criteria met? / 

II. GC/MS Instrument performance check 

Were the DFTPP performance results reviewed and found to be within the specified 
/ criteria? 

Were all samples analyzed within the 12 hour clock criteria? / 

lila. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analysis? / 

Were all percent relative standard deviations (%RSD) ~ 20% and relative response / factors (RRF) within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve /" 
fit acceptance criteria of> 0.990? 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration / 
for each instrument? 

Were all percent differences (%0) < 30%? / 
IV. Continuing calibration 

Was a continuing calibration standard analyzed at least once every 12 hours for / 
each instrument? / 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) within / 
method criteria? 

V. Laboratory Blanks 

Was a laboratory blank associated with every sample in this SDG? / 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and / 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the blanks ......... ~ 
validation findings worksheet. 

VI. Field blanks 

Were field blanks were identified in this SDG? /" 

Were target compounds detected in the field blanks? / 
VII. Surrogate spikes 

Were all surrogate percent recovery (%R) within QC limits? / 

If 2 or more base neutral or acid surrogates were outside QC limits, was a / 
reanalysis performed to confirm %R? 

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to / 
confirm %R? 

VIII~ Matrix spike/Matrix spike duplicates 

Were matrix soike (MS) and matrix soike duolicate (MSD) analyzed in this SDG? ./]. 

Level IV Checklist_8270D_rev02.wpd 
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LDC#: qt;?J1&f~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
/ (RPD) within the QC limits? 

IX Laboratory control samples 

Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / 
the QC limits? 

X Field duplicates. 

Were field duplicate pairs identified in this SDG? / 
.,... 

Were target compounds detected in the field duplicates? / 
/ 

XI. Internal standards 

Were internal standard area counts within -50% to +1 00% of the associated / calibration standard? 

Were retention times within + 30 seconds of the associated calibration standard? /-

XII. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 
Were the correct internal standard (IS), quantitation ion and relative response factor /'"' 
(RRF) used to quantitate the compound? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and / 
v 

dry weight factors applicable to level IV validation? 

XIII. Target compound identification /" 
-7 

Were relative retention times (RRT's) within + 0.06 RRT units of the standard? 

Did compound spectra meet specified EPA "Functional Guidelines" criteria? I/ 
Were chromatogram peaks verified and accounted for? / 

v 

XIV. System perlormance 

System performance was found to be acceptable. /f 
XV. Overall assessment of data 

/ 

Overall assessment of data was found to be acceptable. / 

Level IV Checklist_8270D_rev02.wpd 
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VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

-------

A. Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Bis (2-chloroethyl) ether DO. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 A-Dioxane K 1. o, o', o"-T riethylphosphoroth ioate 

j D. 1 ,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 A-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M 1. 1 A-Naphthoquinone 

F. 1 ,2-Dichlorobenzene HH. 2,4-Dinitrophenol JJJ. lndeno(1 ,2,3-cd)pyrene LLLL. Benzaldehyde N 1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1 ,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane} JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1 ,2-Diphenylhydrazine Q 1. 4-Aminobiphenyl 

J. N-N itroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R 1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1 MDT) V1. 1 A-phenylenediamine 

0. 2A-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene WW. 1 ,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene UU U. Benzo(b )thiophene WWWW .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1 ,2A-Trichlorobenzene TT. Pentachlorophenol VW. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. a-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B 1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene 01. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. Biphenyl G1. 2-Acetylaminofluorene 12.Permethrin (cis/trans) 

BB. 2-Nitroaniline ODD. Chrysene FFFF. Retene H1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC #: l§__JJg E deL 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:_~f_! 
Reviewer: __ FT _ 

2nd Reviewer: .C::: 

N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an C{ associated MS/MSD. Soil I Water. 
-·--

YtN/NIA Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

MS MSD I # MS/MSD ID Compound %Rllimit~ %Rllimits) RPD (Limits) Associated Sam_Eies Qualifications 

1-\ •fo fZ. J: '-"-"' ;\JU ·~ Ct ( ) ( ) i ~ e:t_tA...P l ~~ Ot..- I 

( ) ( ) ( ) u 
( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

MSD.wpd 



LDC #: tS 37??£ ~ 

METHOD: GC/MS BNA(EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

~se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
\ -¥-""......:.....,~b"""F-=-/A-=- Was a duplicate sample analyzed for each matrix in this SDG? ,. 

Y N /A Were all duplicate sample relative percent differences (RPD) ~ !"3~? 
~V}~_I_\( ONLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

H n~t~ - . In M~triY 
.... . RPn II imih:\ . . - . 

\ <:\ ~0 ~JJ~ "" 
~0 {!: ?~) \ 

lA\A 1~ 
. " 

I 
I ~~ ~' JJ 

"' 

Page:_f of~ 
Reviewer: .t=;2 

2nd Reviewer: 6 

n. _., .. , _.._, 

~/~ 

IJ --

Comments:----------------------------------------------------------------------------------------------------------------
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Loc#: ys?J7BF~o._; VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS PAH (EPA Method 82700) 

Concentration (ug/Kg) 

Compound 13 14 

GG 169 19.1 

w 160 32.7 

CCC 1000 170 

Ill 1300 249 

GGG 1610 298 

HHH 706 99.3 

LLL 899 167 

DDD 1200 194 

KKK 189 29.2 

yy 1630 313 

JJJ 1010 167 

uu 850 147 

zz 1690 333 

NN 77.0U 13.1 

s 155U 18.6 

Page: _{of_/ 
Reviewe~:l--

2nd Reviewer:' 

(~50) 

RPD 

159 

132 

142 

136 

138 

151 

137 

144 

146 

136 

143 

141 

134 

NC 

NC 

V:\FIELD DUPLICATES\Field Duplicates\FD_ Organics\2019\45378E2a. wpd 



LDC #: fS'""d78Fdt::t.. 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and CRQLs 

/ / Page: __ of __ 

Reviewer: FT 
2nd Reviewer: c::2 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
~ Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

- ---

# Sample ID Compound Finding Qualifications 

Peak separation for structural isomers is J det/A 
\ C::\C:tC'I insuffecient for accurate quantificattion 

(M-05 qual) 

1...,~'-\,, cj a, ' \4 ~~C!l' H \~ -H 
\ I f I \ 

'\~ (!.,C..~ ~ ba. \-\\\\-\ . vol? 
I 

,,~ c..c...c...- 6~67 vOO .. ~ ..,If 
l I 

--

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.wpd 



II 

I 

LDC #: 1S"'.3 78 c ~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: _--~f / 
Reviewer: FT 

2nd Reviewer: c:=::. 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 1 00 * (SIX) 

- --

I 
Calibration 

# Standard ID Date Compound 

I CAL 4/12/2019 s 
GCMS10 GG 

A9D1505 uu 
DDD 

LLL 

041219 GCMS 10 

Where: 

--

Reported Recalculated 

(RRF 500ng/ml std) (RRF 500ng/ml std) 

1.147102 1.147102 

1.407188 1.407188 

1.177029 1.177029 

1.096461 1.096461 

1.174822 1.174822 

Ax = Area of compound 
Cx = Concentration of compound 
S = Standard deviation of the RRFs 
X = Mean of the RRFs 
Ais = Area of associated internal standard 
Cis = Concentration of internal Standard 

- -- --- ----

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.035252 1.035252 10.717520 

1.286670 1.286670 10.971540 

1.085248 1.085248 12.232740 

1.058934 1.058934 2.949131 

1.081412 1.081412 8.424744 

-----···---

Recalculated 

%RSD 

10.717520 

10.971540 

12.232740 

2.949131 

8.424744 



LDC#: j/S a~c.J,Q..... 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ /of____::_ 
Reviewer: FT 

2nd Reviewer: c;L • 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 1/30/2019 s 
GCMS5 GG 

A9A3103 uu 
DOD 

Ill 

013019 GCMS 5 

Where: 

Reported Recalculated 

(RRF 500ng/ml std) (RRF 500ng/ml std) 

1.100540 1.100540 

1.381346 1.381346 

1.161203 1.161203 

1.107315 1.107315 

1.016943 1.016943 

Ax = Area of compound 
Cx = Concentration of compound 

S = Standard deviation of the RRFs 
X = Mean of the RRFs 
Ais = Area of associated internal standard 
Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.066921 1.066921 5.537751 

1.320947 1.320947 5.949628 

1.097729 1.097729 11.424400 

1.074697 1.074697 1.516659 

0.959388 0.959388 12.802630 

Recalculated 

%RSD 

5.537751 

5.949628 

11.424400 

1.516659 

12.802630 



LOC #: fS 37 8 C () CL VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_f.I 
2nd Reviewer: CA-- -

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date (Initial) . (CC) (CC) 

1 ~" st~\}1'7 S_ (1st IS) 1 . oeo to~.,_ I 1. tno 'Z-BJ\.. \.01'0~~ ...,.,.-
~C::1 \. ?>'2. 0~4-7 \.?'f~O~GJ \· ?490'\'1 ~LM6~ (2nd IS) 

\?0~ tAlA (3'd IS) \· b~"11~, 1· \?,~t: ·I·\?4Y~ 
PO.O (4th IS) l·01A·b'17 l· \\\b'i I· Jl\L.t 
J::I_1 (5th IS) o .. ~~~?!11~ 1 . \01?J\OJ 1· \t::J1,lG? 

(6th IS) 

2 ~\I ~~,h~ s i1st IS) j . 0 "?~)...; J.. \· o1~?)/ \. t)1_'f}~~ 
~~MS\0 ~l:=3 (2nd IS) \. /,.~~crt \. "?>\LQ 1\1 I· ~l"'J\7 

101.. 7 \AlA (3'd IS) j. 0~~7'-lfJ \ · l \ &.t \~I t. ll &t\ f37 
\?00 (4th IS) ,.0~~?4 \.}~\'tl~ 1· l~l~d 
~~~ LLL (5th IS) ,..,. I L:ll ~ --.ll..l. \ . ' 1,.~~ \ q~ ,. f ??)~_? _.tl 1 \.P r \. 7V I 

(6th IS} \.o'Olt-\-\V 

3 (1st IS) 

(2nd IS) 

(3'd IS) 

(4th IS) 

(5th IS) 

_L6th IS} 

II Reported I Recalculated I 
II 

%0 
I 

%0 
I 

o ... ? (J .. p 

'P. ' "·1 
~/~ 3~ 
..3-4 3-4 
' '"._1 l~~ 
' 

~~~ _1 :?L 
"Z-'·~ ~0 
,.,.7 2~7 

to~~ "'. '6 
4 .. ~ Jt.fj 

f 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 8270~ 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer:~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Sample 10: -tt\ 40)( 
Percent Percent 

Surrogate Surrogate Recovery Recovery Percent 
Sp_iked Found Reported Recalculated Difference 

Nitrobenzene-dS ~\?0 ~~, \\ lo1 tp1 0 
2-Fiuorobiphenyl \ ~ l·'b"? ~I ~I ' Terphenyl-d 14 ~ l\-1·(ou 1lP ~~ ~ 
Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ample 

Percent Percent 
Surrogate Surrogate Recovery Recovery Percent 

Spiked Found Reported Recalculated Difference 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

Terphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 



LDc#: ¥s-3]~ Eat:t VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd Reviewer: .e::= ... 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 * (SSC - SC)/SA 

RPD = I MSC - MSC I * 2/(MSC + MSDC) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

MSC = Matrix spike concentration 

MS/MSD samples: :v~ -r ...,. 2 
--- - -

~--~C~mpound -~ Spike Sample Spiked Sam\~ 
Adrl~ C~nc:r\W' Concentraf n 

( \A~ ( &.tD;r ,_ u ~~n 
v u V M~\< MS ------ MS 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene -,~1 ]5 \ ~\JO G"/p 'it. -;q, 
Pentachlorophenol 

Pyrene ~ .,s-) NO fo&to/ (o(o~ 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M::~trhc ~nik~ M::~triY ~nile,:~~ n I MSlMSD I 
Percent Recovery Percent Recovery I RPD I 

... -• R,:~o_e;lf~ n R,:~or::~lr Ror::~lr 

1~ _:"]_~ :1~ 7~ - r;-' ~ 

~~ cis ~ <69 4- 4 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 'ts-3 7 g E d-t:t VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: q-o~l?~";-1?-S) 

~ 
Spike Spike I I es II 1 esc II 
Ad~~~ Conce~~. 

I II II ( \AO.! (~ Percent Recover1 Percent Recover1 
{___ ~ r.~n \ 

~r.~n I r.~ I r.~ - . 
Rl'>~::tl~ ... .J RPr-::llf" ... 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene !,~;, e-J,b--._ ~-':2~. tJb- ~~ ~l / . 
/ Pentachlorophenol 

Pyrene 5"?>3 l'JA- so~ \JA- "~ q~ t..JA / 

/ 

/ 

1 estl esc I 
RPD I 

.. _ ... 

Comments: Refer to Laboratorv Control Sample/Laboratorv Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLC.wpd 



LDC #: ¥5:3 7&' F~ <t_..; VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

HOD: GC/MS BNA (EPA SW 846 Method 82700) 

Reviewer: FT -
2nd reviewer:~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration= .{&2(!J(Y~)(DF)(2.0) Example: 
(As)(RRF)(V0)(V)(%S) s Ax = Area of the characteristic ion (EICP).for the Sample I.D. :4\:\ 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific '2 
internal standard 

Cone.= ( (., '2. 0 1..? ) ('WOO' 0 1': ~) ( 'jO) Is = Amount of internal standard added in nanograms (ng) 

vo = Volume or weight of sample extract in milliliters (ml) or ( "1<rq=t-:;) (\· o %~ J---) (1C.oi.\)( o. "s grams (g). 

VI = Volume of extract injected in microliters (ul) 

vt = Volume of the concentrated extract in microliters (ul) 

t :?"e. "s- ~a\~Y Df = Dilution Factor .. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

# Sample ID Compound cor~;:\r\~ Concen~Thoo/ 
(\A~ Qualification 

"-' .,.,- -.... 

-:it\ 5 \~10 \?U,g, "q-

I 

RECALC.wpd 



LDC Report# 45378E3a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Chlorinated Pesticides 

Validation Level: Stage 28 & 4 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0744 

Laboratory Sample 
Sample Identification Identification 

T4-PDI2019-SC03-190521- 01-03** A9E0744-01 ** 
T4-PDI2019-SC03-190521- 03-05 A9E0744-02 
T4-PDI2019-SC03-190521- 01-03DUP A9E0744-01 DUP 

**Indicates sample underwent Stage 4 validation 
1 

V:\LOGIN\ANCHOR\PORT OF PORTLAND - T 4\45378E3A_A34_RV1.DOC 

Matrix 
Sediment 
Sediment 
Sediment 

Collection 
Date 

05/21/19 
05/21/19 
05/21/19 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4'-DDT and Endrin breakdowns (0/oBD) were less than or equal to 
15.0°/o. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
all compounds. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Duplicate Sample Analysis 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (0/oR) were within QC limits. 

3 
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Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

All compound quantitations met validation criteria for samples which underwent Stage 4 
validation. 

The sample results for detected compounds from the two columns were within 40°/o 
relative percent difference (RPD) with the following exceptions: 

I Sample I Compound I RPD I Fla~ I A or P I 
T4-PDI2019-SC03-190521- 01-03** 2,4'-DDD 45 J (all detects) A 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

All target compound identifications met validation criteria for samples which underwent 
Level IV validation. Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XIII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to RPDs between two columns, data were qualified as estimated in one sample. 

No results were rejected in this SDG. 

4 
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Port of Portland, T4 
Chlorinated Pesticides- Data Qualification Summary- SDG A9E0744 

I Sam~le I Com~ound I Flag I A or P I Reason I 
T4-PDI2019-SC03-190521- 01-03** 2,4'-DDD J (all detects) A Compound quantitation 

(RPD between two 
columns) 

Port of Portland, T4 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
A9E0744 

No Sample Data Qualified in this SDG 

5 
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LDC #: 45378E3a 
SDG #: A9E07 44 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Apex Laboratories. LLC 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: 7 Jo/t 'J 
Page:_( of_/ 

Reviewer:~.--
2nd Reviewer: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatiao A[ea I I Cammeots 

I. Sample receipt/Technical holdi~g times ~ f.A_ 

II. GC Instrument Performance Check /). .. 
Ill. Initial calibration/ICV 4_tt:.. of, ~f) I lLV L "21) -

A 
I 

aw ~ z-o IV. Continuing calibration -
v. Laboratory Blanks ~ 
VI. Field blanks N 
VII. Surrogate spikes b 
VIII. Matrix spike/Matrix spike duplicates /()\A(? ~ ,6-~e o ~at~ - o :2. \2-t? M? 
IX. 

X. 

XI. 

XII. 

XIII. 

)(1\/ 

Note: 

' Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

()\/,.r~ll nf rl~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

**Indicates samples underwent Level IV review 

Client ID 

1+ T 4-PDI20 19-SC03-190521- 01-03** 

2 T4-PDI2019-SC03-190521- 03-05 

3 T4-PDI2019-SC03-190521- 01-03DUP 

4 ..;.+ POIZ!B19 sesa ~sssZ!~ as esM& 

5 

6 

7 

8 

9 

11n 

Notes: 

-
b.. L<L.-'f 

N 
svJ Not reviewed for Level Ill validation 

A Not reviewed for Level Ill validation 

/).. Not reviewed for Level Ill validation 

;:.... 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

A9E0744-01** 

A9E0744-02 

A9E0744-01 DUP 

II..Ol::..07AA_n?M~ 

L:\Anchor\Port of Portland- T4\45378E3aW.wpd 

M':> o~~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

r- ,..,,,., .. " 
VVI,._ v 

I 



LDC #: _____ _ VALIDATION FINDINGS CHECKLIST Page:_1_of_2 _ 
Reviewer: FT _.--

2nd Reviewer:~ 

Method: Pesticides (EPA SW 846 Method 8081 ) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

Were all technical holding times met? 

Was cooler temperature criteria met? 

1/. GC/ECD Instrument performance check 

Was the instrument performance found to be acceptable? 

Were Evaluation mix standards analyzed prior to the initial calibration and at 
beginning of each 12-hour shift? 

Were endrin and 4,4'-DDT breakdowns ~ 15% for individual breakdown in the 
Evaluation mix standards? 

//Ia. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analysis? 

Were all percent relative standard deviations (%RSD) < 20%? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
fit acceptance criteria of> 0.990? 

Were the RT windows properly established? 

//lb. Initial calibration verification 

Was an initial calibration verification standard analyzed after each initial calibration 
for each instrument? 

Were all percent differences (%0) < 20%? 

IV. Continuing calibration 

Was a continuing calibration analyzed daily? 

Were all percent differences (%0) < 20%? 

Were all the retention times within the acceptance windows? 

V. Laboratory Blanks 

Was a laboratory blank associated with every sample in this SDG? 

Was a laboratory blank analyzed for each matrix and concentration? 

Was there contamination in the laboratory blanks? 

VI. Field blanks 

Were field blanks identified in this SDG? 

Were target compounds detected in the field blanks? 

VII. Surrogate spikes/Internal Standards 

Were all surrogate percent recovery (%R) within the QC limits? 

If the percent recovery (%R) of one or more surrogates was outside QC limits, was 
a reanalysis performed to confirm %R? 

Level IV checklist_8081B rev02.wpd 



LDC #: _____ _ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

If any percent recovery (%R) was less than 1 0 percent, was a reanalysis performed 
to confirm %R? 

Were internal standard area counts within.:!:. 50% of the average area calculated 
during calibration? 

VII. Matrix spike/Matrix spike duplicates 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

IX. Laboratory control samples 

Was an LCS analyzed per extraction batch? 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within 
the QC limits? 

X. Field duplicates 

Were field duplicate pairs identified in this SDG? 

Were target compounds detected in the field duplicates? 

XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions, dry 
weight factors, and clean-up activities applicable to level IV validation? 

Were relative percent difference (RPD) of the results between two columns< 40%? 

XII. Target compound identification 

Were the retention times of reported detects within the RT windows? 

XIII. Overall assessment of data 

Overall assessment of data was found to be acceptable. 

Level IV checklist_8081 B rev02.wpd 

NA 

Page:___l_of_2 _ 
Reviewer:~-

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPA SW 846 Method 8081/8082) 

--

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Arochlor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane 88. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U.Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 
I 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

'' i 

Notes:---------------------------------------------------------------------------------------------------------------------

C:\Users\ftanguilig\Desktop\WORKSHEETS\GC\L3\comp list pcb pest.wpd 



LDC#: __ _ 

METHOD: GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Level IV/D Only 
Y N N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
Y N N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

~/o ~fO 'B4 Z- U)j 
# Associated Samples Compound Name Findings .!='4 

\ Q.(!..... 't 5' f)/,1 
I 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA_r1. wpd 

Page: _"at_\ 
Reviewer: ___.EI 

2nd Reviewer: c:::J 

! 
Qualifications 

~£ 



LDC#: t('5?J7lf8o...... VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ / of __ I 
Reviewer: FT 

2nd Reviewer: Cd _ 

METHOD: GC _X __ HPLC __ _ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF =A/C 
average CF = sum of the CF/number of standards 
%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/13/2019 Gamma BHC Col1 

A9E1407 4,4-DDD 

Gamma BHC Col2 

4,4-DDD 

Where: 

Reported Recalculated 

10 ng/ml 10 ng/ml 

180488.9 180488.9 

132537.4 132537.4 

318154.8 318154.8 

210005.9 210005.9 

A = Area of compound 
C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

189744.0 189744.0 5.266619 

142303.1 142303.1 5.354852 

346720.0 346720.0 8.823249 

236251.4 236251.4 9.065080 

Recalculated 

%RSD 

5.266619 

5.354852 

8.823249 

9.065080 



LDC#: Y ?"21~'E~~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Percent difference (%0) = 1 00 * (N - C)/N Where: N = Initial Calibration Factor or Nominal Amount (ng) 
C = Calibration Factor from Continuing Calibration Standard or Calculated Amount (ng) 

... I eecalc•llated I .... 
Calibration Average CF/ 

I I Standard ID Date/Time Compound CCV Cone CF/Conc CF/Conc %D 
CCV CCV 

~ 
"' af \ \0) 

~G\rv\M" ~ LO' 1 so.O s-o~ a+ ?\').'-\\~ 0, ri 
\\ '2.-' ~1&\.-000 ~ ' 

~'\· )( 4'1:11lo 0 .J.\ 
I 

to\11 
l 

S\·~ s \. j, "bg -
\ ~,~ 

j' ~ ~·1 1:iO 10 ., o-~ 

_, 

Page:_Lot/ 

Reviewer: ___£I 
2nd Reviewer: C? _ 

I eecalc1llated I 

I I 
%0 

o~i 
vA 
""' )'}~ 

o .. y 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLCrev.wpd 



VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081) 

Page:_Cat~ 
Reviewer: FT 

2nd reviewer: t5/ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 Where: SF = Surrogate Found 
SS = Surrogate Spiked 

Sample ID: ~y 

II Surrogate Surrogate Percent Percent Percent I 
SurroCiate Column Spiked Found Recovery Recovery Difference 

I I I I I Re~orted I Recalculated I I 
T etrachloro-m-xylene t.o\ v r;{) .,.,_, (p-,t;;' ~~ ~~ 0 

Tetrachloro-m-xylene 

Decachlorobiphenyl U>\o/ 50 ~ t5'. to"' s- ~' ~} {) 
Decachlorobiohenvl 

S I ID ampe : 

Surrogate Surrogate Percent Percent Percent 
Surro~ate Column Spiked Found Recovery Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene 

Tetrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiohenyl 

Sample ID: 

Surrogate Surrogate Percent Percent Percent I 
Surrogate Column Spiked Found Recovery Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

S I ID ample 

" 

Surrogate Surrogate Percent Percent Percent 
SurroQate Column Spiked Found Recoverv Recovery Difference 

I I I I I Re~orted I Recalculated I I 
Tetrachloro-m-xylene 

T etrachloro-m-xylene 

Decachlorobiphenyl 

Decachlorobiphenyl 

Notes: __________________________________________________________________________________ __ 

SURRCALC.3C3 



LDC #: '1- ~ '?1 '0"€; ~ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicate Results Verification 

METHOD: GC Pesticides (EPA SW 846 Method 8081A) 

Page:_lof_l_ 

Reviewer: n--
2nd Reviewer: C2 

The percent recoveries (%R) and Relative Percent difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00* (SSC-SC)/SA 

RPD = I LCS - LCSD I * 2/(LCS + LCSO) 

Where: SSC = Spiked sample concentration 
SA = Spike added 

LCS = Laboratory control sample percent recovery 

LCS/LCSD samples: q 0 bO s; '].., ~ - \..~ 

SC = Concentration 

LCSD = Laboratory control sample duplicate percent recovery 

I -- ~- -- Spike SplkedSample -~ - LCS r--~·~ LCSD ,,~- LCS/LCSD I 
Added Concen ration Compou~ .( \Ai1l-.\k~ ( \A~\~~.y: Percent Recovery! Percent Recovery II RPD I 

~-~ LCS Y .. ....) LCSD LCS ~ ~CSD I Reported I Recalc. II Reported I Recalc. ~~ Reported l Recalc. 1
1 

I" 

gamma-BHC 512·0 ~ 'tr · l I ~A- 90 ~0 ----4,4'-DDT jt .lf bl4 ._1 I J; ~~ J~ ~~ 
~ 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported 
results do not aoree within 10.0% of the recalculated results. 

V:\Validation Worksheets\Pesticides\LCSDCLC_pest.wpd 



THOD: GC 
N N/A 

VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 

Page:_/ of!_ 
Reviewer: __t;;z_ r· 

2nd reviewer:---=V"'------

Y N N/A Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration= ffix21.!.J{Y,)(DF)(2.0) Example: 
(As)(RRF)(V0)(Vi)(%S) 

-:\!l 4,&~ 1 -DDO Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

161~~~ (\OJ Is = Amount of internal standard added in nanograms (ng) Cone.= 

vo = Volume or weight of sample extract in milliliters (ml) or 
~~(p~ ~\. '-\- (10 JZI) ( 0. /,01,~ 

grams (g). 

VI = Volume of extract injected in microliters (ul) = 

vt = Volume of the concentrated extract in microliters (ul) - to. g 1 -Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

# Sample ID Compound 
Concent{W 
(\A 

Concent'~¥ 
(l.o\'k Qualification 

'"' 
~\ -ooo \0:~ u 10~/1 

v 

L\-
\ 



LDC Report# 45378E3b_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 & 4 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E07 44 

Laboratory 
Sample Collection 

Sample Identification Identification Matrix Date 
T 4-PDI2019-SC12-190521- 01-03** A9E0744-06** Sediment 05/21/19 
T4-PDI2019-SC12-190521- 03-05** A9E07 44-07** Sediment 05/21/19 
T4-PDI2019-SC12-190521- 05-07** A9E0744-08** Sediment 05/21/19 
T4-PDI2019-SC12-190521- 07-8.3** A9E07 44-09** Sediment 05/21/19 
FD-20 1905211556 A9E0744-10 Sediment 05/21/19 
T4-PDI2019-SC13-190521-01-03 A9E0744-11 Sediment 05/21/19 
T 4-PDI2019-SC13-190521-03-05 A9E0744-12 Sediment 05/21/19 
T4-PDI2019-SC13-190521-05-07 A9E0744-13 Sediment 05/21/19 
T4-PDI2019-SC13-190521-07-09 A9E0744-14 Sediment 05/21/19 
T4-PDI2019-SC13-190521-09-11.1 A9E0744-15 Sediment 05/21/19 
FD-20 1905211730 A9E0744-16 Sediment 05/21/19 
T 4-PDI2019-SC19-190521-01-03 A9E0744-17 Sediment 05/21/19 
T4-PDI2019-SC19-190521-03-05 A9E0744-18 Sediment 05/21/19 
T4-PDI2019-SC19-190521-05-07 A9E0744-19 Sediment 05/21/19 
T4-PDI2019-SC19-190521-07-09 A9E0744-20 Sediment 05/21/19 
T4-PDI2019-SC19-190521-09-11 A9E0744-21 Sediment 05/21/19 
T4-PDI2019-SC19-190521-11-11.8 A9E0744-22 Sediment 05/21/19 
T4-PDI2019-SC12-190521- 01-03DUP A9E07 44-06DUP Sediment 05/21/19 
T4-PDI2019-SC12-190521- 01-03DUP A9E0744-06DUP Sediment 05/21/19 
T4-PDI2019-SC13-190521-03-05MS A9E0744-12MS Sediment 05/21/19 
T4-PDI2019-SC19-190521-05-07MS A9E07 44-19MS Sediment 05/21/19 
T 4-PDI2019-SC19-190521-05-07MSD A9E07 44-19MSD Sediment 05/21/19 

**Indicates sample underwent Stage 4 validation 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
all compounds. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples 

3 
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Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

Samples FD-201905211730 and T 4-PDI2019-SC19-190521-01-03 were identified as 
field duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ug/Kg) 

Compound FD-201905211730 I T 4-P DI2019-SC19-190521-01-03 RPD 

I Aroclor-1254 I 
3.04 

I 
3.26 

I 
7 (S50} 

I 
X. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sample I Compound I Finding I Flag I A or P I 
T4-PDI2019-SC12-190521- 01-03** Aroclor-1254 Results were estimated due to the J (all detects) A 
T4-PDI2019-SC12-190521- 03-05** Aroclor-1260 presence of multiple PCB Aroclors J (all detects) 
T 4-PDI2019-SC12-190521- 05-07** or matrix interference. 
T4-PDI2019-SC13-190521-01-03 

T 4-PDI2019-SC13-190521-03-05 Aroclor-1242 Results were estimated due to the J (all detects) A 
Aroclor-1254 presence of multiple PCB Aroclors J (all detects) 
Aroclor-1260 or matrix interference. J (all detects) 

T 4-PDI2019-SC13-190521-09-11.1 Aroclor-1254 Results were estimated due to the J (all detects) A 
presence of multiple PCB Aroclors 
or matrix interference. 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to matrix interference, data were qualified as estimated in six samples. No results 
were rejected in this SDG. 

4 
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Port of Portland, T4 
Polychlorinated Biphenyls - Data Qualification Summary- SDG A9E0744 

I Sam~le I Com~ound I Flag I A or P I Reason I 
T 4-PDI2019-SC12-190521- 01-03** Aroclor-1254 J (all detects) A Compound quantitation 
T 4-PDI2019-SC12-190521- 03-05** Aroclor-1260 J (all detects) (Matrix interference) 
T4-PDI2019-SC12-190521- 05-07** 
T4-PDI2019-SC13-190521-01-03 

T 4-PDI2019-SC13-190521-03-05 Aroclor-1242 J (all detects) A Compound quantitation 
Aroclor-1254 J (all detects) (matrix interference) 
Aroclor-1260 J (all detects) 

T 4-PDI2019-SC13-190521-09-11.1 Aroclor-1254 J (all detects) A Compound quantitation 
(matrix interference) 

Port of Portland, T4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
A9E0744 

No Sample Data Qualified in this SDG 

5 
V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45378E3B_A34_RV1.DOC 



LDC #: 45378E3b 
SDG #: A9E07 44 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Apex Laboratories. LLC 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 7/tt/;'! 
Page:_Lof Z.... 

Reviewer: {[. 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

)(II 

Note: 

Validation Area I I Comments 

Sample receipUTechnical holding times AtA. 

Initial calibration/ICV A J!::... 

Continuing calibration A 

Laboratory Blanks 1\ 
Field blanks N 
Surrogate spikes b. 
Matrix spike/Matrix spike duplicates /Qvf_ ~ A .t::lle-A--. -. .n_ 

_r~ - • ,, ... ~_y""'f 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

()\/or<:~ II nf rl<:~t<:~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A 

~~vJ 
,ow Not reviewed for Level Ill validation 

.b Not reviewed for Level Ill validation 

6. 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB =Trip blank 

FB = Field blank EB = Equipment blank 

SB=Source blank 
OTHER: 

**Indicates samples underwent Level IV review 

Client ID LabiD Matrix Date 

1'l T 4-PDI20 19-SC12-190521- 0 1-03** A9E07 44-06** Sediment 05/21/19 

2 T 4-PDI2019-SC12-190521- 03-05** A9E07 44-07** Sediment 05/21/19 

3 T4-PDI2019-SC12-190521- 05-07** A9E07 44-08** Sediment 05/21/19 

4 T4-PDI2019-SC12-190521- 07-8.3** A9E07 44-09** Sediment 05/21/19 

5 FD-201905211556 \? A9E0744-10 Sediment 05/21/19 

61.-- T 4-PDI2019-SC13-190521-01-03 A9E0744-11 Sediment 05/21/19 

7'l- T4-PDI2019-SC13-190521-03-05 A9E0744-12 Sediment 05/21/19 

8 T 4-PDI2019-SC13-190521-05-07 A9E0744-13 Sediment 05/21/19 

9 T 4-PDI20 19-SC13-190521-07 -09 0 A9E0744-14 Sediment 05/21/19 

10 T4-PDI2019-SC13-190521-09-11.1 A9E0744-15 Sediment 05/21/19 

11 FD-201905211730 X), A9E0744-16 Sediment 05/21/19 

12 T 4-PDI2019-SC19-190521-01-03 0 A9E0744-17 Sediment 05/21/19 
I 

13 T 4-PDI20 19-SC 19-190521-03-05 A9E0744-18 Sediment 05/21/19 

14 T4-PDI2019-SC19-190521-05-07 A9E0744-19 Sediment 05/21/19 

15 T4-PDI2019-SC19-190521-07-09 A9E0744-20 Sediment 05/21/19 

16 T4-PDI2019-SC19-190521-09-11 A9E0744-21 Sediment 05/21/19 

17 T4-PDI2019-SC19-190521-11-11.8 A9E0744-22 Sediment 05/21/19 

~0 ~ CJO~V\ ~W\~ ~ 
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LDC #: 45378E3b 
SDG #: A9E07 44 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Apex Laboratories. LLC 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

181 T4-PDI2019-SC12-190521- 01-03DUP A9E07 44-06DUP 

19~ ft.'e~ (' 
T4-PDI2019-SC12-190521- 01-03T-RP Q "'- A9E0744-06w lJ~f 

20 T 4-PDI20 19-SC13-190521-03-05MS A9E07 44-12MS 

21 T4-PDI2019-SC19-190521-05-07MS / A9E0744-19MS 

22 T4-PDI2019-SC19-190521-05-07MSD / A9E0744-19MSD 

23 

24 

?J:\ 

Notes: 

L:\Anchor\Port of Portland- T4\45378E3bW.wpd 

Date: -z/1! ~j . 
Page:~f V 

Reviewer: t;J 
2nd Review~-

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 



LDC #: ~q '?J1'i> E bp VALIDATION FINDINGS CHECKLIST Page:_1_of_2_ 
Reviewer: FT 

2nd Reviewer:~ 

·Method: !:c HPLC 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

Were all technical holding times met? / 

Was cooler temperature criteria met? / 
/Ia. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analysis? / 

Were all percent relative standard deviations (%RSD) < 20o/o? / 
Was a curve fit used for evaluation? If yes, did the initial calibration meet the 

curve fit acceptance criteria of ~ 0.990? / 

/ -Were the RT windows properly established? 

/lb. Initial calibration verification 

Was an initial calibration verification standard analyzed after each initial / calibration for each instrument? 

Were all percent differences (%D)< 20%? / 
Ill. Continuing calibration 

Was a continuing calibration analyzed daily? /' 

Were all percent differences (%0) < 20%? / 
Were all the retention times within the acceptance windows? /" 
IV. Laboratory -Blanks 

Was a laboratory blank associated with every sample in this SDG? / 

Was a laboratory blank analyzed for each matrix and concentration? / 

Was there contaminatio"n in the laboratory blanks? v 
\1. Field Blanks 

Were field blanks identified in this SDG? / 

Were target compounds detected in the field blanks? / 
VI. Surrogate sp_ikes 

Were all surrogate percent recovery (%R) within the QC limits? 
/-

If the percent recovery (o/oR) of one or more surrogates was outside QC limits, 
.,..... 

was a reanalysis performed to confirm o/oR? /' 

/ 
If any %R was less than 1 0 percent, was a reanalysis performed to confirm %R? 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? 
/f-

Were the MS/MSD percent recoveries (%R) and the relative percent differences /~ 
: (RPD) within the QC limits? 

VIII. Laboratory control samples 

Was an LCS analyzed per analytical or extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPO) / within the QC limits? 

Level IV checklist GC_HPLC rev02.wpd 



LDC#: VALIDATION· FINDINGS. CHECKLIST Page:_Lof....L..._ 
Reviewer: FT 

2nd Reviewer:~ 

. Validation Area Yes No NA Findings/Comments 

IX Field duplicates 

Were field duplicate pairs identified in this SDG? / 

Were target compounds detected in the field duplicates? / 
X Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and 
/" dry weight factors applicable to level IV validation? 

XI. Target compound identification 

Were· thE! retention times of reported detects within the RT windows? ~ 
XIIL Overall assessment of data / 

Overall assessment of data was found to be acceptable. / 

Level IV checklist GC_HPLC rev02.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

-

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Aroclor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

I 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

I 

Notes: ________________________________________________________________________________________________ __ 

camp list pcb pest. wpd 



LDC#: vs-a 1&>c~ 

~ 
........ 

't/N N/A ... - . - - . . ....... ---. . --- ---

Compound 

AA 

Compound 

I 

-

Compound 

FDUP _r1.wpd 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

... 'I-'·· -- ...... ... . 

Concentration ( v."'~~ } %RP~ 

'f( \JJ( Limit(~ %} 

\\ 1'1-
:P~O~ -3. '2-(p 1 

f 

Concentration ( } %RPD 

I 
Limit(~ %} 

Concentration ( } %RPD 

I 
Limit(~ %}) 

/ 
--

Page:_l{;f / 

Reviewer: __IT 
2nd reviewer: C:: 

Qualification 
(Parent only} 

/ 
/ 

----------- ---

Qualification 
(Parent only} 

--

Qualification 
(Parent only) 



LDC #: q'5 :7JfJE 3Y 

METHOD: (GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
veiiV/D Only 

1
. . • N/A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
Y JJ N/A Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

> 

----

# Associated Samples Compound Name Findings 

\ "'"' t>9; 
Result estimated due to the presence of 

I 

,"V",'J,(p l multiple PCB aroclors or matric interference 
(P-10 qual) 

! 

I 
1 y t>r~. ~~ 

f \ 

10 ~~ v 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA_r1.wpd 

Page: _!_of_ / 

Reviewer: _____..E.I 
2nd Reviewer: ~ 

Qualifications 

JU (~>r 

.. / 



LDC#: (S 37[?r:6b 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ lot / 
Reviewer: FT 

2nd Reviewer: Q....__... 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF=NC 
average CF = sum of the CF/number of standards 
%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 5/10/2019 PCB 1260-1 Rear col 

A9A3104 A9E1302 

Reported 

200 ng/ml 

1.299E+04 

Where: 

Recalculated 

200 ng/ml 

1.299E+04 

A = Area of compound 
C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

1.326E+04 1.326E+04 9.39 

Recalculated 

%RSD 

9.39 



I 

LDC#: 't£37J!cOh 

METHOD: GC _X __ HPLC __ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_laf / 
Reviewer: FT 

2nd Reviewer: ~ 

The calibration factors (CF), average CF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

CF = A/C 
average CF = sum of the CF/number of standards 
%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound 

1 I CAL 1/30/2019 PCB 1260-1 Front col 

A9A3104 

Where: 

Reported Recalculated 

200 ng/ml 200 ng/ml 

5.256E+03 5.256E+03 

A = Area of compound 
C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

--

Reported Recalculated Reported 

Average CF Average CF %RSD 

(Initial) (Initial) 

5.490E+03 5.490E+03 7.83 

-

Recalculated 

%RSD 

7.83 



LDC#: 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:_~f~ 
Reviewer:_.EI 

2nd Reviewer: 0 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: ' 

% Difference= 100 *(ave. CF -CF)/ave.CF 

Standard Calibration 
10 Date 

# 

Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 

Average CF(ICAL)/ CCV I Compound 
CF/ Cone. 

CCV Cone. 

~~ u.,:~) t; J~b \f1 '""' r.\~lo 1 M-odo( \'2(Q 0 [f 1 -st>O 

~~k?\<>~ 

2 uW ~2~., ~ t~\fl ~ $00 9=>~ 

~&(A~\ol-} '1-0. 

3 
t,c,.} '10'\ "V q, \">l~ ~ s;>O 94-:, 
~€\?e"l. 

4 ~e.,~ 01'-f\ s' \~h~ ~ sno 5?;,/ 

~\1>0'2-

I Recalculated II Reported I Recalculated I 

I II I I 
CF/ Cone. %0 %0 

CCV 

&.\~L, ,., .. ~ '1/,y 

svr o .. ~ o.3 

~? ~.~ \(.,l:, 

--~-;-, 1-~ /,~ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: (~37?EtJ . 

METHOD:~C HPLC 

VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

···.-·- . - -

II Surrogate 

I 
I oc..~ 

Sample lD: 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Surrogate I Column/Detector I Spiked I 
I I I 
~~ c.ol I ~s-a I 

Surrogate I Found 

I 
_\~~-~~ I 

Page:_~f/ 
Reviewer: FT 

2nd reviewer: ~ 

Percent I Percent I Percent I 
Recovery Recovery Difference I 
Re~orted I Recalculated I I 

l(o I -rv I 0 I 

Surrogate Surrogate Percent Percent Percent II §urroga~--- _ __ --~_mn/Det~tQ!'_ I Spiked _l__ __F_QIJnd. ___ j__ Recovery I Recovery Difference I 
··-~ 

I - .. - -- ·1 --[- I ---- --- I Reported I Recalculated I I 

I! 
I 

! ! ! ! 
------ ------- --------

Surrogate Comeound Surrolilate Comeound Surrogate Comi>_ound Surrogate Compound Surrogate Compound 

I A Chlorobenzene (CBZ) G Octacosane M 8enzo(e)Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

8 4-8romofluorobenzene (8FB) H Ortho-Terphenyl N Terphenyi-D 14 T 3,4-Dinitrotoluene z 2-8romonaphthalene 

c· a,a,a-Trifluorotoluene I Fluorobenzene (F8Z) 0 Decachlorobiphenyl (DC8) u Tripentyltin AA Chh!lro-octadecane 

D 8romochlorobenene J n-Triacontane p 1-methylnaphthalene v Tri-n-propyltin 88 2,4-Dichlorophenylacetic acid 

E 1 ,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributyl Phosphate cc 2,5-Dibromotoluene 

I 
F 1 4-Difluorobenzene (0F8) L 8romobenzene R 4-NitroJ)henol X Triphenvl Phosphate 

SURRCLC_r1.wpd 



LOG#: 'lf"67!JF3} 

METHOD: /GC _HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Ve,rification 

Page:__(ot_L 
Reviewer:__E.I 

2nd Reviewer: ~ 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 1 00 * (SSC - SC)/SA 

RPD =(({SSCMS - SSCMSD} * 2) I (SSCMS + SSCMSD))*1 00 

MS/MSD samples: '2..\ "r }; ")/ 
\ 

-------~ 

I I 
Spike 

~d Compound (\AA, ) 

1·;:,·' >~~ ;)f';~~*~~~E; 1j:";~j:.;\;lri'~~lt!1'i:; .j\1:;:;k'':;\'l MS(j 1-J MSD 

Gasoline (8015) 

Diesel (8015) 

Benzene (8021 B) 

Methane (RSK-1'75) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

~~\o-f \~o ;sU> ~ 

Where 

Sample 

~~ (U ) 

~-~ 

i") 
.... r 

~ 

sse = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

Spike Sample I Matrix spike 

conc~\r~~~ 
( \.\"' '- ) I Percent Recovery 

'J v MSD I Reported I MS Recalc. 

'2.-ttJ? ')!-" ' }10 $0 

MS = Matrix spike 
MSD = Matrix spike duplicate 

II Matrix Spike Duplicate II MS/MSD I 
II Percent Recovery II RPD I 
II Reported I Recalc. II Reported I Recalc. I 

Y::Y ~").--"' '3 2> 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

MSDCLC_r1.wpd 



LDC#: Yf'3 7~E:J VALIDATION FINDINGS WORKSHEET Page:_(of / 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification Reviewer: FT 

2nd Reviewer~ 
METHOD: 

/ 
GC_HPLC 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 1 00 * (SSG/SA) 
RPD =(({SSCLCS - SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 

LCS/LCSD samples: '\D S\ ?o S""- \..c.J':::> 

Compound 

Gasoline (8015) 

Diesel (8015) 
--

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) --
Dinoseb (8151) 

Naphthalene (831 0) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

ko c.\o( \lt., 0 

Spike 

_!d~ 
\I . u 

LCS I LCSD 

OlSO \.Jb 

Where sse = Spiked sample concentration 
LCS = Laboratory Control Sample 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

Spike Sample 
Concekation 
( \,\"' G\( 

\JI u 
LCS LCSD 

l~ \ tJA 

I LCS II LCSD I[ LCS/LCSD I 
I Percent Recovery I[ f_ercel'l_!_ R.ec~very II RPD I 
L Reported I - Recal:l[_ Reported_j __ R.ecalc. I[_R.e~~~:d I_ Recalc. I 

1~ 1~ tJA 1--------r 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aqree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 

Page:_{of / 

Reviewer: ~-
2nd reviewer: __ ~-bo"".,...r;.._ __ 

Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = l&LC!.J.!Y,)(DF)(2.0) Example: 
(A;s)(RRF)(V0 )(Vi)(%S) 

~' ~~e, \Uo a ~ = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

11. S?~ c~) Is = Amount of internal standard added in nanograms (ng) Cone. = 

vo = Volume or weight of sample extract in milliliters (ml) or ( \D-~4} ( 0 .~o\4) 
grams (g). 

VI = Volume of extract injected in microliters (ul) = &,.7h ~t\<o( vt = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

J./,1). ~ 4 ~~('() s = 2.0 = Factor of 2 to account for GPC cleanup ~o.\1\ 

Reported Calculated 

# Sample 10 Compound 
Concen~\~n 

( u~l 
Conce~\W 

(\A.o/ Qualification 

~\ ~~ \l-(p tJ 
.. J (p .-7y (p .4ltJ 

\1. ~0 - ~ :: {p_\~ lo "\ lb ~ 2 '2.. ~() ~? 

:l:" "1 (..~ )(. \0"" 

\'Ue(!) -~ .::. ..,.._. 
~ • a;oz, ~ 

-~ ~ l. 1\ , 1,1.- "? 
-{., ; 2..~ 'iG\l 

~ \. £:,6 



LDC Report# 45378E6_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Wet Chemistry 

Validation Level: Stage 28 & 4 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E07 44 

Laboratory 
Sample Collection 

Sample Identification Identification Matrix Date 
T4-PDI2019-SC03-190521- 01-03** A9E0744-01 ** Sediment 05/21/19 
T4-PDI2019-SC03-190521- 03-05** A9E07 44-02** Sediment 05/21/19 
T 4-PDI2019-SC12-190521- 01-03** A9E07 44-06** Sediment 05/21/19 
T4-PDI2019-SC12-190521- 03-05** A9E07 44-07** Sediment 05/21/19 
T4-PDI2019-SC12-190521- 05-07** A9E07 44-08** Sediment 05/21/19 
T4-PDI2019-SC12-190521- 07-8.3** A9E07 44-09** Sediment 05/21/19 
FD-20 1905211556 A9E0744-10 Sediment 05/21/19 
T 4-PDI2019-SC13-190521-01-03** A9E0744-11 ** Sediment 05/21/19 
T 4-PDI2019-SC13-190521-03-05** A9E0744-12** Sediment 05/21/19 
T 4-PDI2019-SC13-190521-05-07** A9E07 44-13** Sediment 05/21/19 
T4-PDI2019-SC13-190521-07-09** A9E0744-14** Sediment 05/21/19 
T 4-PDI2019-SC13-190521-09-11.1 A9E0744-15 Sediment 05/21/19 
FD-201905211730 A9E0744-16 Sediment 05/21/19 
T 4-PDI2019-SC19-190521-01-03 A9E0744-17 Sediment 05/21/19 
T 4-PDI2019-SC19-190521-03-05 A9E0744-18 Sediment 05/21/19 
T 4-PDI2019-SC19-190521-05-07 A9E0744-19 Sediment 05/21/19 
T4-PDI2019-SC19-190521-07-09 A9E0744-20 Sediment 05/21/19 
T 4-PDI2019-SC19-190521-09-11 A9E0744-21 Sediment 05/21/19 
T4-PDI2019-SC19-190521-11-11.8 A9E0744-22 Sediment 05/21/19 
T4-PDI2019-SC03-190521- 01-03DUP A9E0744-01 DUP Sediment 05/21/19 
T4-PDI2019-SC12-190521- 07-8.3DUP A9E0744-09DUP Sediment 05/21/19 
T 4-PDI2019-SC19-190521-03-05DUP A9E0744-18DUP Sediment 05/21/19 
T 4-PDI2019-SC19-190521-05-07DUP A9E0744-19DUP Sediment 05/21/19 

**Indicates sample underwent Stage 4 validation 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A Modified 
Total Solids by Puget Sound Estuary Protocols (PSEP) 
Grain Size by American Society for Testing and Material (ASTM) Method D422 Modified 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were not required by the methods. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
methods. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

4 
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IX. Field Duplicates 

Samples FD-201905211556 and T4-PDI2019-SC13-190521-07-09** and samples FD-
201905211730 and T4-PDI2019-SC19-190521-01-03 were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (%) 

Analyte FD-201905211556 T4-PDI2019-SC13-190521-07-09** RPD (Limits) 

Total organic carbon 0.14 0.042 1 oa (::;so) 

Total solids 70.0 70.2 0 {::;SO) 

Concentration (%) 

Analyte FD-201905211730 T 4-P DI2019-SC19-190521-01-03 RPD (Limits) 

Total organic carbon 0.47 0.50 6 (::;so) 

Total solids 67.7 69.1 2 (::;50) 

X. Sample Result Verification 

All sample result verifications were acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

5 
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Port of Portland, T4 
Wet Chemistry- Data Qualification Summary- SDG A9E0744 

No Sample Data Qualified in this SDG 

Port of Portland, T4 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG A9E0744 

No Sample Data Qualified in this SDG 

6 
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LDC #: 45378E6 
SDG #: A9E07 44 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Apex Laboratories. LLC 

Date: 7/16/tq 
Page:~ 

Reviewer: r;,..____-
2nd Reviewer:(;<u., 

~rl'.. 
METHOD: (Analyte) TOG (EPA SW 846 9060A Modified). Total Solids (PSEP 1~ Grain Size fb422 Modified) 

2 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II 

Ill. 

IV 

v 
VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

~alidatico Ama 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()\/Ar~ll nf rl~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

**Indicates samples underwent Level IV review 

Client ID 

1 T 4-PDI20 19-SC03-190521- 0 1-03** 

2 T4-PDI2019-SC03-190521- 03-05** 

3 T4-PDI2019-SC12-190521- 01-03** 

4 T4-PDI2019-SC12-190521- 03-05** 

5 T4-PDI2019-SC12-190521- 05-07** 

6 T4-PDI2019-SC12-190521- 07-8.3** 

7 FD-201905211556 

8 T 4-PDI20 19-SC13-190521-0 1-03** 

9 T4-PDI2019-SC13-190521-03-05** 

10 T4-PDI2019-SC13-190521-05-07** 

11 T 4-PDI2019-SC13-190521-07 -09** 

12 T4-PDI2019-SC13-190521-09-11.1 

13 FD-201905211730 

14 T4-PDI2019-SC19-190521-01-03 

15 T4-PDI2019-SC19-190521-03-05 

16 T 4-PDI2019-SC19-190521-05-07 

17 T4-PDI2019-SC19-190521-07-09 

I I Ccmmeots 

A-t A 
A 
fr 
.tl 
,I 
w (\0' ~ L~re0) & 

It G 
/ 

A-, Ll) "\ '\. 

\~~~/ &'l'\1\) ( () I Lf \ 
A Not r:v;ewecif'or Level Ill va{dation ) 

f\ 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A9E0744-01** 

A9E07 44-02** 

A9E07 44-06** 

A9E07 44-07** 

A9E07 44-08** 

A9E07 44-09** 

A9E0744-10 

A9E0744-11** 

A9E07 44-12** 

A9E0744-13** 

A9E0744-14** 

A9E0744-15 

A9E0744-16 

A9E0744-17 

A9E0744-18 

A9E0744-19 

A9E0744-20 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

L:\Anchor\Port of Portland- T4\45378E6W.wpd 1 
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LDC #: 45378E6 
SDG #: A9E07 44 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Apex Laboratories. LLC 

Date: 7{l6((1 
Page::zof "2-

Reviewer:~ 
2nd Reviewer:_~..;:;...._ __ 

METHOD: (Analyte) TOC (EPA SW 846 9060A Modified). Total Solids (PSEP 1986). Grain Size (0422 Modified) 

18 T4-PDI2019-SC19-190521-09-11 A9E0744-21 Sediment 05/21/19 

19 T4-PDI2019-SC19-190521-11-11.8 A9E0744-22 Sediment 05/21/19 

20 T4-PDI2019-SC03-190521- 01-03DUP A9E0744-01 DUP Sediment 05/21/19 

21 T4-PDI2019-SC12-190521- 07-8.3DUP A9E07 44-09DUP Sediment 05/21/19 

22 T 4-PDI2019-SC19-190521-03-05DUP A9E07 44-18DUP Sediment 05/21/19 

23 T4-PDI2019-SC19-190521-05-07DUP A9E07 44-19DUP Sediment 05/21/19 

24 

25 

I?R 
Notes: _________________________________________ __ 

L:\Anchor\Port of Portland- T4\45378E6W.wpd 2 



VALIDATION FINDINGS CHECKLIST 

Method:lnorganics (EPA Method5eeccv€/L- ) 

Validation Area Yes No NA 

I. Technical holding times / 
I\./ 

All technical holding times were met. 

II. Calibration / 

Were all instruments calibrated daily, each set-up time? 
,/ 
v 

Were the proper number of standards used? / 

Were all initial calibration correlation coefficients > 0.995? 
v 

Were all initial and continuing calibration verification %Rs within the 90-110% QC IV' 
limits? 

Were titrant checks performed as required? (Level IV only) / 
v 

Were balance checks ~erformed as required? (Level IV only) / 
Ill. Blanks 

Was a method blank associated with every sample in this SDG? \../ / 

Was there contamination in the method blanks? If yes, please see the Blanks v 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this /v 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for /v 
waters and ~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory_ control samples / 
Was an LCS anaylzed for this SDG? ../ / 

Was an LCS analvzed oer extraction batch? / / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) I 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 

Were performance evaluation (PE) samples performed? / / 
I 

Were the performance evaluation (PE) samples within the acceptance limits? 

WETC-EPA_2010.wpd version 1.0 

/ 

/ 

Page:~of~ 
Reviewer:~ 

2nd Reviewer:~ 

Findings/Comments 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

v v 
Were RLs adjusted to reflect all sample dilutions a-A a eJ1 i vvei~l'lt-factors applicable 
to level IV validation? / 

Were detection limits < RL? 
\...../'v 

VIII. Overall assessment of data 
/ 

Overall assessment of data was found to be acceptable. ~ 
IX. Field duplicates ,.,...-

Field duplicate pairs were identified in this SDG. 
/ 

/ 

Target analytes were detected in the field duplicates. / 

X. Field blanks 

/ 
~ 

Field blanks were identified in this SDG. 

Target analytes were detected in the field blanks. / 

WETC-EPA_2010.wpd version 1.0 

/ 

Page:~of'~ 
Reviewer: Cil-

2nd Reviewer: t~ 

Findings/Comments 



LDC #: V\.~<i) .bh VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

It' ·• 1n ... .L -
1-\C\ pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN ffir6+ ClOd fCs_) 

Page:_1_of_1_ 

Reviewer: CR 
2nd reviewer: t<f'C'. 

~ 

J,b 1"*/ZI~- I~ ros Cl F NO::~ NO? so4 O-P04 Alk CN NH::~ TKN .;Oc' Cr6+ c~ G c-~ :'l'\ ~~ z_e/'-
/ 

., 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ Cl~ ~ 
pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

~('.ZO pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN(T2;C}r6+ CI04 ~ 
Z\ pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN ;c)c' Cr6+ CI04 ~ 

'[1_ pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CIO(\'<)') 

~;;z, pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN~r6+ CI04~ 
~ ........__ 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 0-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ ClOd 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

nH TnS r.1 F NO NO SO 0-PO Alk r.N NH TKN TOr. r.rR+ r.rn 

Comments: ____________________________________ _ 

WC.wpd 



LDC#: 45378E6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration (%) 

Analyte 7 J 11 

I TOC 

I 

0.14 

I 

0.042 

I 70.0 70.2 : Total solids 

Concentration (%) 

Analyte 13 I 14 

I TOC 

I 

0.47 

I 

0.50 

I 67.7 69.1 : Total solids 

Page: \. of_j_ 
Reviewer:T',-?-

2nd Reviewer~ 

RPD (s;50) 

108 

I 0 

RPD (s;50) 

6 

I 2 

V:\FIELD DUPLICATES\Field Duplicates\FD _inorganic\2019\45378E6.wpd 



LDC#: V..,~~'[~ Validatin Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Method: lnorganics, Method 5-ee_ Ccye/l <"' / 

The correlation coefficient (r) for the calibration otiV (_ was recalculated.Calibration date: "2.--( z_...._( ~ 

\__ \ 
Page: __ of __ 

Reviewer:~ 
2nd Reviewer: ~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

----

Type of analysis 

Initial Calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Analyte 

~(__ 

' v 
w 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

s7 

s8 

s9 

s10 

s11 

rtJ 
LeV 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (ugC) Area r or r2 r or~ (Y/N) 

0 1.38 

20.0 15.60 0.995 NA 

50.0 46.83 

100 129.37 v 200 283.50 t 
300 352.23 

400 403.87 

500 438.70 

600 475.50 

700 504.23 

800 533.07 

tUOOO ,o-rU; [ ()L---~ --
Iocro lO~l{ tO~ - ~ 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 

10.0% of the recalculated results·----------------------------------------------



LDC#: ~$57~ 

METHOD: lnorganics, Method S-ee_ C9<'1A?1.___ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_lofj_ 

Reviewer:~ 
2nd Reviewer: ~ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result) - SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = lS-D I x 1 00 
(S+D)/2 

Sample ID 

LCS 

rV 

~ 

Where, 

Type of Analysis 

Laboratory control sample 

Matrix spike sample 

Duplicate sample 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True I D 
(units) 

1oC IOOZ-5 \CWO 

(SSR-SR) 

\S ~,0 ~J 

I Recalculated 

II 
eeectted 

I I 
Acceptable 

%R/RPD %RIRPD (YIN) 

tOO \CO 1 

~ ~ ~ 
Comments: ______________________________________________________________________________________________________________ __ 

TOTCLC.6 



LDC #: ~?J_1Gp;;h VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method s..e.e.-~ 

Page:~of_\ _ 
Reviewer: Dt-.. 

2nd reviewer: ~ 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A . Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for TO (__ reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = 

# Sample ID 

I 
2--
) 
'-\ 
s 
T/) 
~ 
q 
\0 
\ l 

,~1105~4- t~U. Ll3 + lPI8 _l D 
3 ( (0CX:0) 

Reported Calculated 
Concentration Conc&ntration 

Analyte (% ) ( rt) > 

Tor~ l./ 1,1 

7. 0 .2-~0 
~.L( l ~ y 
7 .n /_ ~0 

() .?5<6 0. r;<t 
\J / 0,07-<b 0 io-z[ 

IS s~.D ~cr.D 
6'1.· Q'\ 07~ 

l/ \j jd,C{ /clf1 
(§V\\,.e_Q_ a .o \ lc:J .0 \ 

Acceptable 
(Y/N) 

~ 

~ 

Note: ________________________________________________________________________ __ 

RECALC.6 



LDC Report# 45378F2a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 20, 2019 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0766 

Laboratory 
Sample Collection 

Sample Identification Identification Matrix Date 
FD-20 190522094 7 A9E0766-01 Sediment 05/22/19 
T4-PDI2019-SC18-190522-01-03 A9E0766-02 Sediment 05/22/19 
T 4-PDI2019-SC18-190522-03-05 A9E0766-03 Sediment 05/22/19 
T4-PDI2019-SC18-190522-05-07 A9E0766-04 Sediment 05/22/19 
T4-PDI2019-SC18-190522-07-09 A9E0766-05 Sediment 05/22/19 
T4-PD12019-SC18-190522-09-11 A9E0766-06 Sediment 05/22/19 
T4-PDI2019-SC18-190522-11-13 A9E0766-07 Sediment 05/22/19 
T 4-PDI2019-SC18-190522-01-03DUP A9E0766-02DUP Sediment 05/22/19 
T4-PDI2019-SC18-190522-07-09MS A9E0766-05MS Sediment 05/22/19 
T4-PDI2019-SC18-190522-07-09MSD A9E0766-05MSD Sediment 05/22/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

3 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(

0/oR) were not within QC limits for sample FD-201905220947. Using professional 
judgment, no data were qualified when one surrogate o/oR was outside the QC limits and 
the 0/oR was greater than or equal to 1 Oo/o. 

VIII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) and relative percent differences 
(RPD) were not within QC limits. No data were qualified since there were no associated 
samples in this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

Samples FD-201905220947 and T4-PDI2019-SC18-190522-05-07 were identified as 
field duplicates. No results were detected in any of the samples. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

4 
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Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 
A9E0766 

No Sample Data Qualified in this SDG 

Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG A9E0766 

No Sample Data Qualified in this SDG 

5 
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LDC #: 45378F2a 

SDG #: A9E0766 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS SeR=Ii¥elatiles (EPA SW 846 Method 82700) 
t' A-\-\-

Date: 7/t_o/11 
Page:_J_of~ 

Reviewer:_-t::J ____ 
2nd Reviewe~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidalico Ama 

I. Sample receipt/Technical holding times 

II. GC/MS lnstrument_Qerformance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

~' 1 

i t 
~., 

~11 

~1 
1--

61 ,. 
7'2. 

8 

9 

10 

11 

- 121 

r; ~ "V 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

FD-201905220947 

T 4-PD12019-SC18-190522-01-03 

T4-PDI2019-SC18-190522-03-05 

T 4-PDI2019-SC 18-190522-05-07 

T4-PDI2019-SC18-190522-07-09 

T4-PDI2019-SC18-190522-09-11 

T4-PDI2019-SC18-190522-11-13 

T4-PDJ2019-SC18-190522-01-03DUP 

T4-PDI2019-SC18-190522-07-09MS 

T4-PDJ2019-SC18-190522-07-09MSD 

qOS'\'?? 
~ 0 '=:>f'Jb 0 }I 

0 

0 

I I Ccmmeols I 
A-t A 
A 
A.t~ 

0/o ~\> .£UJ I 
(V lui .=..3D 

A 
\ c.(. v 6 Pt.J. 

A 
N • t \( •/u \LfO tJ cJ M~oe..-- 5~;~ ~ 

sv-J 
I 

~~S014L-\ ... ,~tl[~ M~ Y) 

~ ~ '\eo 1"\"\ -o\ VV\f "4E01 "\~-\ \ M'/ 
~ \,l!,)'> 

ND D := \, ~ 

~ 
N 

N 

N 

1\ 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A9E0766-01 

A9E0766-02 

A9E0766-03 

A9E0766-04 

A9E0766-05 

A9E0766-06 

A9E0766-07 

A9E0766-02DUP 

A9E0766-05MS 

A9E0766-05MSD 

~ «==t 6" t?~~ ca-o'2 M.i> \~ 

~~:e: 0~?'&- \~ ~ \ ~ 

k ~ E 0~ l-1- \OC k.h l D 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

V:\LOGIN\Anchor\Port of Portland- T4\45378F2aW.wpd 1 



LDC#: y S37~ fl&V 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Plep~ see qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y (N/N/A , Were percent recoveries (%R) for surrogates within QC limits? 
Y N N/A 
Y N f'4tA ------ ------------- ~------ -- r---- --, ---- ----- ---.----- ------- ---------- ----

'"""'" 
# Sample ID Surrogate %R (Limits) 

\ \('" ~? < 74- r1..:1> 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

, 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

' ) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

I I Page: __ of __ 

Reviewer: FT 
2nd Reviewer:C:: --......_ 

Qualifications 

V\V ~v-J 
II 
"' 



LDC Report# 45378F3b_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0766 

Laboratory 
Sample Collection 

Sample Identification Identification Matrix Date 
FD-20 190522094 7 A9E0766-01 Sediment 05/22/19 
T4-PDI2019-SC18-190522-01-03 A9E0766-02 Sediment 05/22/19 
T 4-PDI2019-SC18-190522-03-05 A9E0766-03 Sediment 05/22/19 
T 4-PDI2019-SC18-190522-05-07 A9E0766-04 Sediment 05/22/19 
T4-PDI2019-SC18-190522-07-09 A9E0766-05 Sediment 05/22/19 
T 4-PD12019-SC18-190522-09-11 A9E0766-06 Sediment 05/22/19 
T4-PDI2019-SC18-190522-11-13 A9E0766-07 Sediment 05/22/19 
T 4-P D 120 19-SC67 -1 90522-01-03 A9E0766-16 Sediment 05/22/19 
T 4-PDI2019-SC18-190522-01-03DUP A9E0766-02DUP Sediment 05/22/19 
T4-PDI2019-SC18-190522-07-09MS A9E0766-05MS Sediment 05/22/19 
T 4-PDI2019-SC18-190522-07-09MSD A9E0766-05MSD Sediment 05/22/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0o/o for 
all compounds. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

Samples FD-201905220947 and T4-PDI2019-SC18-190522-05-07 were identified as 
field duplicates. No results were detected in any of the samples. 

X. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 

4 
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Port of Portland, T 4 
Polychlorinated Biphenyls - Data Qualification Summary- SDG A9E0766 

No Sample Data Qualified in this SDG 

Port of Portland, T 4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
A9E0766 

No Sample Data Qualified in this SDG 
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LDC #: 45378F3b 

SDG #: A9E0766 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Date: 110/17 
Page:_( of_/ 

Reviewe__~:---/:;2-
2ndReview~ 

Laboratory: Apex Laboratories. LLC 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ltalidatico A[ea I I Ccmmeots I 
I. Sample receipt/Technical holdino times ~tA 

II. Initial calibration/ICV A.t.A o]o ~0 I \ L ~ .:.w 
Ill. Continuing calibration A fltA ~-w 
IV. Laboratory Blanks A 
V. Field blanks tJ 
VI. Surrogate spikes /)r 

VII. Matrix spike/Matrix spike duplicate~\Af ~/J ""J... 0 reo( ~&.\-O~VL\f ~~c01Lic'1- \OJ~ 1\? 
I' 

A u:-c:, AqE 0 -2;1~- 0'2.. ~e \ VIII. Laboratory control samples 11\b l 
IX. Field duplicates NQ O::L-:f f..~ cO~~~-\~~~) M-~1~ 

T 

? 
~ 

X. Compound quantitation/RULOQ/LODs N ~'1t. O"\"l-1- 010~ M.~ l ~) 
XI. Target compound identification 

)(II ()\/,.r!:!ll nf rl!:!t!:l 

Note: A = Acceptable 

1' ...-
2 ~ 

3\ 
4l 
5~ 

6'2. 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

FD-201905220947 

T4-PDI2019-SC18-190522-01-03 

T4-PDI2019-SC18-190522-03-05 

T4-PDI2019-SC18-190522-05-07 

T4-PDI2019-SC18-190522-07-09 

T4-PDI2019-SC18-190522-09-11 

?z T4-PDI2019-SC18-190522-11-13 

;.., T 4-PDI2019-SC67 -190522-01-03 

9~ T4-PDI2019-SC18-190522-01-03DUP 

10 T 4-PDI2019-SC 18-190522-07 -09MS 

11 T4-PDI2019-SC18-190522-07-09MSD 

1? 

Notes· 

...., l ...-
'\OS'\~0~ 

? ~O~o~~'-} 

0 

0 

N 

b 

ND =No compounds detected 
R = Rinsate 
FB = Field blank 
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D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A9E0766-01 

A9E0766-02 

A9E0766-03 

A9E0766-04 

A9E0766-05 

A9E0766-06 

A9E0766-07 

A9E0766-16 

A9E0766-02DUP 

A9E0766-05MS 

A9E0766-05MSD 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 
-
Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

I 



LDC Report# 45378F6_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 20, 2019 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0766 

Laboratory 
Sample Collection 

Samp_le Identification Identification Matrix Date 
FD-20 190522094 7 A9E0766-01 Sediment 05/22/19 
T4-PDI2019-SC18-190522-01-03 A9E0766-02 Sediment 05/22/19 
T 4-PDI2019-SC18-190522-03-05 A9E0766-03 Sediment 05/22/19 
T 4-PDI2019-SC18-190522-05-07 A9E0766-04 Sediment 05/22/19 
T 4-P D 120 19-SC 18-190522-07-09 A9E0766-05 Sediment 05/22/19 
T 4-PDI2019-SC18-190522-09-11 A9E0766-06 Sediment 05/22/19 
T4-PD12019-SC18-190522-11-13 A9E0766-07 Sediment 05/22/19 
T 4-PDI2019-SC67-190522-01-03 A9E0766-16 Sediment 05/22/19 
T 4-PD12019-SC18-190522-07-09DUP A9E0766-05DUP Sediment 05/22/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A Modified 
Total Solids by Puget Sound Estuary Protocols (PSEP) 
Grain Size by American Society for Testing and Material (ASTM) Method D422 Modified 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were not required by the methods. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
methods. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries {%R) were within QC limits. 

IX. Field Duplicates 

Samples FD-201905220947 and T4-PDI2019-SC18-190522-05-07 were identified as 
field duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (%) 

Analyte FD-201905220947 I T4-PD12019-SC18-190522-05-07 RPD (Limits) 

I Total organic carbon I 
0.053 

I 
0.051 

I 
4 (:!>50} 

I 
3 
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Concentration (%) 

Analyte FD-201905220947 I T4-PDI2019-SC18-190522-05-07 RPD (Limits) 

I Total solids I 72.3 I 76.0 I 5 {S50) I 
X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 
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Port of Portland, T4 
Wet Chemistry - Data Qualification Summary - SDG A9E0766 

No Sample Data Qualified in this SDG 

Port of Portland, T 4 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG A9E0766 

No Sample Data Qualified in this SDG 
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LDC #: 45378F6 
SDG #: A9E0766 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

Date:7/16 /t4 
Page:~of--l. 

Reviewer:~ 
2nd Reviewer: W 

~('I' 

Grain Size 0422 Modified 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1LI. 

I llalidatioc A[ea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()vcr<>ll nf ri<Ott<Ot 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

FD-20 190522094 7 

T4-PDI2019-SC18-190522-01-03 

T4-PDI2019-SC18-190522-03-05 

T4-PDI2019-SC18-190522-05-07 

T4-PDI2019-SC18-190522-07-09 

T4-PDI2019-SC18-190522-09-11 

T4-PDI2019-SC18-190522-11-13 

T4-PDI2019-SC67-190522-01-03 

T4-PDI2019-SC18-190522-07-09DUP 

I I Com meets 

A-,J+ 
h 
4 
A-
1'1 
)I 'f'C\--\ reo ,~·rQ!J 
1\ 

-. c-

{\-
' 

~V/ r I ,Y\ 
./ 

N 

~ 
I 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

A9E0766-01 

A9E0766-02 

A9E0766-03 

A9E0766-04 

A9E0766-05 

A9E0766-06 

A9E0766-07 

A9E0766-16 

A9E0766-05DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

I 

Notes: ____________________________________________________________________________________ ___ 
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LDC#: Gt<)~?<br-b VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

ro ID ..... .L 

\-~ pH TDS Cl F NO:~ N02 S04 O-P04 Alk CN NH::~ TK~ Cr6+ CI04 C:r:::SJ 
~-cr; pH TDS Cl F NO:~ N02 so4 O-P04 Alk eN NH::~ TKN'TD'c Cr6+ c1c£ GS"} 

pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKN :r:.oG. Cr6+ Cl~ 
C£'~q pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKJTo6 br6+ CI04 (T ) ) ) - .......____.... 

pH TDS Cl F N03 N0_2 S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ C104 

pH TDS Cl F N03 N0_2 S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ C104 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO:~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ CI04 

nH Tn~ r.1 F NO. NO. ~n 0-PO Alk r.N NH TKN Tnr. r.rn+ r.1n 

Page:_1_of_1_ 
Reviewer: CR 
2nd reviewer: $< 

Comments: _____________________________________ _ 

WC.wpd 



LDC#: 45378F6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

I I 

Concentration {%} 

I 
Analyte 1 I 4 

I TOC 

I 

0.053 

I 

0.051 

I 72.3 76.0 : Total solids 

Page:'- ofl 
Reviewer:~ 

2nd Reviewer~ 

RPD (:s:50) 
I 

4 

I 5 
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LDC Report# 45378G2a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group {SDG): A9E0838 

Laboratory 
Sample Collection 

Sample Identification Identification Matrix Date 
FD-201905241445 A9E0838-01 Sediment 05/24/19 
T4-PDI2019-SC27-190524-01-03 A9E0838-02 Sediment 05/24/19 
T 4-PDI2019-SC27 -190524-03-05 A9E0838-03 Sediment 05/24/19 
T4-PDI2019-SC27-190524-05-07 A9E0838-04 Sediment 05/24/19 
FD-20 1905241300 A9E0838-13 Sediment 05/24/19 
T4-PDI2019-SC30-190524-01-03 A9E0838-14 Sediment 05/24/19 
T 4-PD12019-SC30-190524-03-05 A9E0838-15 Sediment 05/24/19 
T 4-PDI2019-SC30-190524-05-07 A9E0838-16 Sediment 05/24/19 
T4-PDI2019-SC27-190524-01-03MS A9E0838-02MS Sediment 05/24/19 
T4-PDI2019-SC27-190524-01-03MSD A9E0838-02MSD Sediment 05/24/19 
T 4-PDI2019-SC30-190524-03-05MS A9E0838-15MS Sediment 05/24/19 
T 4-PD12019-SC30-190524-03-05MSD A9E0838-15MSD Sediment 05/24/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (o/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

3 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(

0/oR) were not within QC limits for several samples. No data were qualified for samples 
analyzed at greater than or equal to 5X dilution. 

VIII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) and relative percent differences 
(RPD) were not within the QC limits for T4-PDI2019-SC27-190524-01-03MS/MSD. No 
data were qualified for MS/MSD samples analyzed greater than or equal to a 5X dilution 
were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

Samples FD-201905241445 and T4-PDI2019-SC27-190524-05-07 and samples FD-
201905241300 and T 4-PDI2019-SC30-190524-01-03 were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Compound FD-201905241445 T 4-P DI2019-SC27 -190524-05-07 RPD (Limits) 

Benzo( a)anthracene 29S 366 21 (::;;so) 

Benzo(a)pyrene 327 461 34 (::;;so) 

Benzo(b )fluoranthene 471 634 30 (::;;so) 

Benzo(k)fl uoranthene 188 187 1 (::;;so) 

Benzo(g,h,i)perylene 238 348 38 (::;;so) 

Chrysene 337 4S3 29 (::;;so) 

Fluoranthene S20 664 24 (::;;so) 

lndeno(1 ,2,3-cd)pyrene 273 347 24 (::;;so) 

Phenanthrene 2S3 3SS 34 (::;;so) 

Pyrena 49S S86 17 (::;;so) 

4 
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Concentration (ug/Kg) 

Compound FD-201905241445 T 4-P DI2019-SC27 -190524-05-07 RPD (Limits) 

Dibenzo(a,h)anthracene 87.7U 77.3 Not calculable 

Acenaphthene 87.7U 73.7 Not calculable 

Anthracene 87.7U 57.3 Not calculable 

Fluorene 87.7U 53.8 Not calculable 

Concentration (ug/Kg) 

Compound FD-201905241300 T 4-P DI2019-SC30-190524-01-03 RPD (Limits) 

Acenaphthene 394 200 65 (S50) 

Anthracene 358 181 66 (S50) 

Benzo(a)anthracene 2630 1400 61 (S50) 

Benzo(a)pyrene 3880 2060 61 (S50) 

Benzo(b )fl uoranthene 4670 2570 58 (S50) 

Benzo(k)fl uoranthene 1860 1020 58 (S50) 

Benzo(g,h,i)perylene 2420 1330 58 (S50) 

Chrysene 2890 1650 55 (S50) 

Dibenzo( a, h )anthracene 512 288 56 (S50) 

Fluoranthene 3960 2030 64 (S50) 

Fluorene 188 92.1U Not calculable 

lndeno(1 ,2,3-cd)pyrene 2580 1470 55 (S50) 

Phenanthrene 1800 953 62 (S50) 

Pyrene 3800 1980 63 (S50) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 
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XII. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sam~le I Com~ound I Finding I Flag I AorP I 
FD-20 1905241445 Benzo(a)anthracene Peak separation for structural J (all detects) A 

Benzo(b )fl uoranthene isomers is insufficient for accurate J (all detects) 
Chrysene quantification. J (all detects) 

T 4-PDI2019-SC27 -190524-01-03 Benzo( a)anthracene Peak separation for structural J (all detects) A 
T 4-PDI2019-SC30-190524-03-05 Benzo(b )fluoranthene isomers is insufficient for accurate J (all detects) 

Dibenzo(a,h)anthracene quantification. J (all detects) 
Chrysene J (all detects) 

T 4-P DI2019-SC27 -190524-03-05 Benzo(b )fluoranthene Peak separation for structural J (all detects) A 
T 4-PDI2019-SC27 -190524-05-07 Dibenzo( a, h )anthracene isomers is insufficient for accurate J (all detects) 
FD-201905241300 quantification 
T 4-PDI2019-SC30-190524-01-03 

T 4-PDI2019-SC30-190524-05-07 Benzo(b )fl uoranthene Peak separation for structural J (all detects) A 
isomers is insufficient for accurate 
quantification. 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to peak separation, data were qualified as estimated in eight samples. 

No results were rejected in this SDG. 
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Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 
A9E0838 

I Sam~le I Com~ound I Flag I A or P I Reason I 
FD-201905241445 Benzo(a)anthracene J (all detects) A Compound quantitation 

Benzo(b )fl uoranthene J (all detects) (peak separation) 
Chrysene J (all detects) 

T 4-PDI2019-SC27 -190524-01-03 Benzo( a)anthracene J {all detects) A Compound quantitation 
T 4-PDI2019-SC30-190524-03-05 Benzo(b )fl uoranthene J (all detects) (peak separation) 

Dibenzo( a, h )anthracene J (all detects) 
Chrysene J (all detects) 

T 4-PD 12019-SC27 -190524-03-05 Benzo(b )fluoranthene J (all detects) A Compound quantitation 
T 4-PDI2019-SC27 -190524-05-07 Dibenzo(a,h)anthracene J {all detects) (peak separation) 
FD-201905241300 
T 4-PDI2019-SC30-190524-01-03 

T 4-PDI2019-SC30-190524-05-07 Benzo(b )fl uoranthene J (all detects) A Compound quantitation 
(peak separation) 

Port of Portland, T 4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary- SDG A9E0838 

No Sample Data Qualified in this SDG 
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LDC #: 45378G2a 
SDG #: A9E0838 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS S9Ffliveletiles (EPA SW 846 Method 82700) 
~A-+\ 

Date: 1;, 0/1'1 
Page:l_of-=! 

Reviewer:~.----
2nd Reviewe~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

I llalidatiac A[ea I I Cam meets 

Sample receipUTechnical holding times A /~ 
GC/MS Instrument performance check A 
Initial calibration/ICV ~~~ 0/1) pr,\) ! tf} ' ( v 
Continuing calibration h. 
Laboratory Blanks A 
Field blanks ~ 
Surrogate spikes 5vJ 
Matrix spike/Matrix spike duplicates lOA~ .sv.JIA ~ ~EOifo(o- CJ2le'l.P4(' 

Laboratory control samples ~· \.(!...._? 

Field duplicates svJ 0~ \ \ L\ ~~ 
\ -l 

Internal standards b.. 
Compound quantitation RULOQ/LODs N 

Target compound identification N 

System performance N 

Overall assessment of data b-

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Client ID LabiD 

FD-201905241445 0 A9E0838-01 

T 4-PDI2019-SC27 -190524-01-03 A9E0838-02 

T 4-PDI20 19-SC27 -190524-03-05 A9E0838-03 

T4-PDI2019-SC27-190524-05-07 0 A9E0838-04 

FD-201905241300 0, A9E0838-13 

T 4-PDI20 19-SC30-190524-0 1-03 0~ A9E0838-14 
I 

T 4-PDI2019-SC30-190524-03-05 A9E0838-15 

T 4-PDI20 19-SC30-190524-05-07 A9E0838-16 

T 4-PDI20 19-SC27 -190524-0 1-03MS A9E0838-02MS 

T 4-PDI20 19-SC27 -190524-0 1-03MSD A9E0838-02MSD 

T 4-PDI2019-SC30-190524-03-05MS A9E0838-15MS 

T 4-PDI2019-SC30-190524-03-05MSD A9E0838-15MSD 

qoeob~o"l.. - e \...¥- \ 

L:\Anchor\Port of Portland- T4\45378G2aW.wpd 1 

teA' £:;... ?D 
~c-V ~ 2V 

A '\e 01fofo- o;-~e-2-~~ 

A"E0'1l1- 05'M~\0 
( ~~o ~~ tJv ~ ~"'~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

I 

h? 

~ ) 



VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

A Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate I 

I 

B. Bis (2-chloroethyl) ether DD. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J 1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 ,4-Dioxane K1. o,o',o"-Triethylphosphorothioate 

D. 1 ,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 A-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M 1. 1 ,4-Naphthoquinone 

F. 1 ,2-Dichlorobenzene HH. 2,4-Dinitrophenol JJJ. lndeno(1 ,2,3-cd)pyrene LLLL. Benzaldehyde N 1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1 ,2-Diphenylhydrazine Q1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R 1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol 81. Triphenylene 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene ( 4M DT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1MDT) V1. 1 A-phenylenediamine 

0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene VVVV. 1 ,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene U UU. Benzo(b )thiophene WWWW .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1 ,2,4-Trichlorobenzene TT. Pentachlorophenol VVV. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. a-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B 1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene 01. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline DOD. Chrysene FFFF. Retene H 1. Pronamide J2. 5-Nitro-o-toluidine 
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LDC#: Ll- ., ? 1 '0 l::t ),-a.., VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Y( N}N/ \ Were percent recoveries (%R) for surrogates within QC limits? 
y 'f::r rlJt If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R? 
y N 1\Jt. If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Sample ID 

l. I 
I 

, 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

~ 
I 

Surrogate 

SVJM7~ ov \A 
u 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

tt)_~~\_dJ 
%R (Limits) 

\\~t- ( 
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( 
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( 

) ~" 
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) 

) 

) 

) 

) 

) 
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) 
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) 
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) 

) 

) 
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) 

) 

) 

) 

) 

) 

) 

) 

~v.-.1 
v 

Page:_/ of_!_ 
Reviewer:_fl 

2nd Reviewer: C::::::Z. 

Qualifications 
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LDC #: q? 'b 1 C0 (j(vV 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_i_oL 

Reviewer: FT 
2nd Reviewer~ 

VN N/A 

~ k ~ N/A 

Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have ar 
associated MS/MSD. Soil I Water. 

YN N/A 
Was a MS/MSD analyzed every 20 samples of each matrix? 
Were the MS/MSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

"' 
MS MSD 

# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

~'* \0 o[o .\2- 4 r.~o·~))< ov.-\-c,\( ~~ t•~..f- ) ( ) 2- (\0 c::::l\' &4.-.J !.r;f. ~L-
( ) ( ) ( ) u 
( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS PAH (EPA Method 82700) 

Concentration (ua/Ka) 

Compound 1 4 

CCC 295 366 

Ill 327 461 

GGG 471 634 

HHH 188 187 

LLL 238 348 

DDD 337 453 

yy 520 664 

JJJ 273 347 

uu 253 355 

zz 495 586 

KKK 87.7U 77.3 

GG 87.7U 73.7 

w 87.7U 57.3 

NN 87.7U 53.8 

Page:_6't_/ 
Reviewer:~ 

2nd Reviewer:~ 

(s:50) 

RPD 

21 

34 

30 

1 

38 

29 

24 

24 

34 

17 

NC 

NC 

NC 

NC 



LDC#:_~ ~37~f:t ]A_) VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS PAH (EPA SW 846 Method 82700-SIM) 

Concentration (ug/Kg) 

Compound 5 6 

GG 394 200 

w 358 181 

CCC 2630 1400 

Ill 3880 2060 

GGG 4670 2570 

HHH 1860 1020 

LLL 2420 1330 

DDD 2890 1650 

KKK 512 288 

yy 3960 2030 

NN 188 92.1U 

JJJ 2580 1470 

uu 1800 953 

zz 3800 1980 

Page: _lot_! 
Reviewer:~ 

2nd Reviewer:---zjf--

(s50) 

RPD 

65 

66 

61 

61 

58 

58 

58 

55 

56 

64 

NC 

55 

62 

63 
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LDC #: Jt'i"'?7'CJ l:f 'La.... 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and CRQLs 

qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:__f__of~ 
Reviewer: FT 

2nd Reviewer: .c::::2 

Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Sample ID Compound Finding Qualifications 

C..(.(.. 1 '=\C:t~, 000 Peak separation for structural isomers is J det/A 
\ insuffecient for accurate quantificattion 

(M-05 qual) 

'2 I e..t.c.... I ~ ~Gt K~\( \70~ 

I 

~ ' I \ 

~.~ c; (tl l2l C:t~' \c( ~ ~ 
\ \ ,. 

~--- t:::tt:::t0 ,/ ~I/ 

Comments: See sample calculation verification worksheet for recalculations 
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LDC Report# 45378G3b_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August20,2019 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0838 

Laboratory 
Sample Collection 

Sample Identification Identification Matrix Date 
FD-201905241445 A9E0838-01 Sediment 05/24/19 
T4-PDI2019-SC27-190524-01-03 A9E0838-02 Sediment 05/24/19 
T4-PDI2019-SC27-190524-03-05 A9E0838-03 Sediment 05/24/19 
T 4-PDI2019-SC27 -190524-05-07 A9E0838-04 Sediment 05/24/19 
FD-20 1905241300 A9E0838-13 Sediment 05/24/19 
T 4-PDI2019-SC30-190524-01-03 A9E0838-14 Sediment 05/24/19 
T 4-PDI2019-SC30-190524-03-05 A9E0838-15 Sediment 05/24/19 
T 4-PDI2019-SC30-190524-05-07 A9E0838-16 Sediment 05/24/19 
T4-PDI2019-SC27-190524-01-03MS A9E0838-02MS Sediment 05/24/19 
T4-PDI2019-SC27-190524-01-03MSD A9E0838-02MSD Sediment 05/24/19 
T 4-PDI2019-SC30-190524-03-05MS A9E0838-15MS Sediment 05/24/19 
T4-PDI2019-SC30-190524-03-05MSD A9E0838-15MSD Sediment 05/24/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0°/o for 
all compounds. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (o/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

Samples FD-201905241445 and T4-PD12019-SC27-190524-05-07 and samples T4-
PDI2019-SC30-190524-01-03 were identified as field duplicates. No results were 
detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Compound FD-201905241445 T 4-PDI2019-SC27 -190524-05-07 RPD 

Aroclor-1242 9.32 7.69 19 (S50) 

Aroclor-1254 32.5 26.7 20 (S50) 

Aroclor-1260 24.4 19.3 23 (S50) 

Concentration (ug/Kg) 

Compound FD-201905241300 T 4-P DI2019-SC30-190524-01-03 RPD 

Aroclor-1254 7.61 7.38 3 (S50) 

Aroclor-1260 6.75 5.65 18 (S50) 

X. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sample I Compound I Finding 

FD-201905241445 Aroclor-1242 Results were estimated due to the 
T 4-PDI2019-SC27-190524-05-07 Aroclor-1254 presence of multiple PCB Aroclors 

Aroclor-1260 or matrix interference. 

T 4-PDI2019-SC27 -190524-03-05 Aroclor-1254 Results were estimated due to the 
FD-201905241300 presence of multiple PCB Aroclors 
T4-PDI2019-SC30-190524-01-03 or matrix interference. 
T 4-PDI2019-SC30-190524-05-07 

T 4-PDI2019-SC30-190524-03-05 Aroclor-1254 Results were estimated due to the 
Aroclor-1260 presence of multiple PCB Aroclors 

or matrix interference. 

Raw data were not reviewed for Stage 28 validation. 
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I Flag I A or P 

J (all detects) A 
J (all detects) 
J (all detects) 

J (all detects) A 

J (all detects) A 
J (all detects) 

I 



XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to matrix interference, data were qualified as estimated in seven samples. 

No results were rejected in this SDG. 
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Port of Portland, T 4 
Polychlorinated Biphenyls - Data Qualification Summary- SDG A9E0838 

I Samele I Comeound I Flag I A or P I Reason I 
FD-201905241445 Aroclor-1242 J (all detects) A Compound quantitation 
T 4-PDI2019-SC27 -190524-05-07 Aroclor-1254 J (all detects) (matrix interference) 

Aroclor-1260 J (all detects) 

T 4-PDI2019-SC27-190524-03-05 Aroclor-1254 J (all detects) A Compound quantitation 
FD-201905241300 (matrix interference) 
T 4-PDI2019-SC30-190524-01-03 
T 4-PDI2019-SC30-190524-05-07 

T 4-PDI2019-SC30-190524-03-05 Aroclor-1254 J (all detects) A Compound quantitation 
Aroclor-1260 J (all detects) (matrix interference) 

Port of Portland, T4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
A9E0838 

No Sample Data Qualified in this SDG 

6 
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LDC #: 45378G3b 
SDG #: A9E0838 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 7/ JO/ti 
Page:_( of_/ 

Reviewer: p 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiao A[ea I I Cammeots I 
I. Sample receipUTechnical holdir}g times AtA 

II. Initial calibration/ICV At A o/o~'J/t(J\J 4 '10 ..... 

Ill. Continuing calibration b. f!VI ~ w 
IV. Laboratory Blanks ~ 

v. Field blanks ~ 
VI. Surrogate spikes A ~e01~(o ... oS~t' M>\0 
VII. Matrix spike/Matrix spike duplicates {0\Af ·~ A'\ E 01b lf - 0'2. ~ ~ \ Ouf ~~~~'Oibti- 02.~~\ ~\: 
VIII. Laboratory control samples 6. '-' ~ e of> ":fb- '' 'Rf\ \1\~\ ~ 
IX. Field duplicates 

X. Compound quantitation/RULOQ/LODs 

XI. Target compound identification 

_XII Clvor<:~ll nf n<:~t<:~ 

Note: A = Acceptable 

1~ 

2t 

3t 

4-t 

5t 

6t 

74 

at 

9 

10 

11 

12 

13 

1.1 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

FD-201905241445 

T 4-PDI20 19-SC27 -190524-01-03 

T4-PDI2019-SC27-190524-03-05 

T 4-PDI20 19-SC27 -190524-05-07 

FD-201905241300 

T 4-PDI2019-SC30-190524-01-03 

T 4-PDI2019-SC30-190524-03-05 

T 4-PDI20 19-SC30-190524-05-07 

T 4-PDI20 19-SC27 -190524-0 1-03MS 

T 4-PDI2019-SC27-190524-01-03MSD 

T4-PDI2019-SC30-190524-03-05MS 

T 4-PDI20 19-SC30-190524-03-05MSD 

Notes: 

svJ \)~ 

N 

N 

h 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

9 
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p, 

I I 
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\ \ L\- ~.v 

D = Duplicate 
TB = Trip blank 

, 

EB = Equipment blank 

LabiD 

A9E0838-01 

A9E0838-02 

A9E0838-03 

A9E0838-04 

A9E0838-13 

A9E0838-14 

A9E0838-15 

A9E0838-16 

A9E0838-02MS 

A9E0838-02MSD 

A9E0838-15MS 

A9E0838-15MSD 

A. ~tO,J-1.- o; ~\ M~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

I I II 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Aroclor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DO. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes: ------------------------------------------------------------

comp list pcb pest. wpd 



LDC #: L\ ~ ?lfJC, ~9 VALIDATION FINDINGS WORKSHEET 

(J 
THOD: ~C _ HPLC 

Y N N/A Were field duplicate pairs identified in this SDG? 
N N/A Were targ~tcompounds detected inJhe field duplicate pairs? 

Field Duplicates 

Concentration ( \Aayfkx) 
Compound I l I U .• U y 
'( ~~.,.... _:t. (p~ 

A.b ~ ;t.-;- 'l (p.1 

~~ ,~.c./ ~:_2 

Concentration ( ""i'r l~ 
Compound - IJ 

~ ~ 

A. A 1-(p\ 1-?ci 
~P) it,:-]~ ~·~5" 

I 

Concentration ( ) 
Compound 

I 

FDUP _r1.wpd 

%RPE, ') 
Limit(~~%) 

\'t 
1J) 

'2..? 

%RPD 
Limit(~ 5":0 %) 

~ 

\~ 

%RPD 
Limit(~ %)) 

Page:__lof_/ 

Reviewer:____EI 
2nd reviewer:~ 

Qualification 

(Paren~ 

-----

/ 
/ , 

Qualification 
(Paren/y) 

/ 
/ 

,/ 
I 

Qualification 
(Parent only) 



LDC#: c.f.t2?10<":f ~b 

METHOD: IGc HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Level Y/ Only 
Y N I Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
Y N I Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

# Associated Samples Compound Name Findings 

\ ' t.\ "( ,~~ls~ 
Result estimated due to the presence of 

multiple PCB Aroclors or matrix interference 
(P-10 qual) 

- ~B ~~ 'Q ~.lP 
I • I 

7 h~, f>0 ... 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA_r1.wpd 

Page: _fof_j 
Reviewer: __E.I 

2nd Reviewer: ~ -----......._ 

Qualifications 

j~ (~ 

' 



LDC Report# 45378G6_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 20, 2019 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0838 

Laboratory 
Sample Collection 

Sample Identification Identification Matrix Date 
FD-201905241445 A9E0838-01 Sediment 05/24/19 
T 4-PDI20 19-SC27 -190524-01-03 A9E0838-02 Sediment 05/24/19 
T 4-PDI2019-SC27 -190524-03-05 A9E0838-03 Sediment 05/24/19 
T 4-PDI20 19-SC27 -190524-05-07 A9E0838-04 Sediment 05/24/19 

· FD-201905241300 A9E0838-13 Sediment 05/24/19 
T 4-PDI20 19-SC30-190524-01-03 A9E0838-14 Sediment 05/24/19 
T 4-PDI2019-SC30-190524-03-05 A9E0838-15 Sediment 05/24/19 
T 4-PDI2019-SC30-190524-05-07 A9E0838-16 Sediment 05/24/19 
T 4-PDI2019-SC27 -190524-01-03DUP A9E0838-02DUP Sediment 05/24/19 
T 4-PDI2019-SC30-190524-03-05DUP A9E0838-15DUP Sediment 05/24/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A Modified 
Total Solids by Puget Sound Estuary Protocols (PSEP) 
Grain Size by American Society for Testing and Material (ASTM) Method D422 Modified 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were not required by the methods. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
methods. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 
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IX. Field Duplicates 

Samples FD-201905241300 and T4-PDI2019-SC30-190524-01-03 and samples FD-
201905241445 and T 4-PDI2019-SC27 -190524-05-07 were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (%) 

Analyte FD-201905241300 T 4-P DI2019-SC30-190524-01-03 RPD (Limits) 

Total organic carbon 1.7 1.7 0 (S50) 

Total solids 52.6 55.3 5 (S50) 

Concentration(%) 

Analyte FD-201905241445 T 4-P DI2019-SC27 -190524-05-07 RPD (Limits) 

Total organic carbon 2.0 2.2 10 (S50) 

Total solids 57.5 56.1 2 (S50) 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 
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V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45378G6_AN3_RV1.DOC 



Port of Portland, T4 
Wet Chemistry - Data Qualification Summary - SDG A9E0838 

No Sample Data Qualified in this SDG 

Port of Portland, T4 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG A9E0838 

No Sample Data Qualified in this SDG 
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LDC #: 45378G6 
SDG #: A9E0838 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

Date:7ftt f(q 
Page:\_of\_ 

Reviewer:~ 
2nd Reviewer: l 

~"fr<--
METHOD: (Analyte) TOC (EPA SW 846 9060A Modified), Total Solids (PSEP ~Grain Size {0422 Modified) 

'""-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

11Ll 

I ~alidaticc Area 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

SampJe result verification 

()\/l'>r~ll nf rl~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

FD-201905241445 

T 4-PDI20 19-SC27 -190524-01-03 

T 4-PDI2019-SC27 -190524-03-05 

T4-PDI2019-SC27-190524-05-07 

FD-201905241300 

T4-PDI2019-SC30-190524-01-03 

T 4-PDI20 19-SC30-190524-03-05 

T 4-PDI2019-SC30-190524-05-07 

T 4-PDI20 19-SC27 -190524-0 1-03DUP 

T 4-PDI2019-SC30-190524-03-05DUP 

I I Cam meets 

k,A 
A-
A-

* 'N 
N (\0\ r-€tl \.'"~ 
A '-"" 

A- L£2\ 
sv { '::> 1_0 ) 

N / 

1\ 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

'\ 
( l \y \ 

.../ ) 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A9E0838-01 

A9E0838-02 

A9E0838-03 

A9E0838-04 

A9E0838-13 

A9E0838-14 

A9E0838-15 

A9E0838-16 

A9E0838-02DUP 

A9E0838-15DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

I 

Notes: __________________________________________________________________________________________________________________________________________________________________________________________________________________ ___ 
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VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

~ ·• 1n ... ----. 

2_Lj J!'i pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN ¥c Cr6+ CI04 ~ ) 
pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 ~ 

cr- 9 pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN~r6+ CI04 tf~ 
t Q pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKQbr6+ CI04 f_S) 

~ 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 N02 S04 0-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 0-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

nH Tn~ r.1 F NO NO. ~0 0-PO Alk r.N NH TKN TOr. r.rn+ r.10 

Page:_1_of_1_ 

Reviewer: CR 
2nd reviewer: {1!t' 

Comments: ____________________________________ _ 

WC.wpd 



LDC#: 45378G6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

I I 
Concentration (%~ 

I Analyte 5 I 6 

I TOG 

I 

1.7 

I 

1.7 

I 52.6 55.3 : Total solids 

I I 

Concentration (%) 

I 
Analyte 1 I 4 

I TOG 

I 

2.0 

I 

2.2 

I 57.5 56.1 : Total solids 

Page:~of_l 
Reviewer:~ 

2nd Reviewer:_-=---~-

RPD (:s:50) I 
0 

I 5 

RPD (:s:50) 
I 

10 

I 2 
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LDC Report# 45378H2a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 20, 2019 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0849 

Laboratory Sample Collection 
Sam~le Identification Identification Matrix Date 

RB-20 1905231817 A9E0849-01 Water 05/23/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D in Selected lon Monitoring (SIM) mode 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0°/o for 
all compounds. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0o/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample RB-201905231817 was identified as a rinsate blank. No contaminants were 
found. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (o/oR) were within QC limits. 
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VIII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 
A9E0849 

No Sample Data Qualified in this SDG 

Port of Portland, T 4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG A9E0849 

No Sample Data Qualified in this SDG 
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LDC #: 45378H2a 

SDG #: A9E0849 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

oate: 7/9 /;r 
Page:___fof=z 

Reviewer:~ 
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

,R 

I llalidatioc A[ea 

Sample receipt/Technical holdinQ times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Surrogate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

RB-20 1905231817 

Notes: 

I I Com meets 

A-1A 
A 

6,.,./:::. Ofo ~O!:w \C...i!="'70 

b. 

A 
~0 R~.::: l 
Pt. 
tJ a e.... 
A \...C,o l Y} 

N 

A 
N 

N 

N 

-~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

~ '{'rv.() \-e._, 
11 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

A9E0849-01 

QC/'J ~ w -

SB=Source blank 
OTHER: 

Matrix Date 

Water 05/23/19 

L:\Anchor\Port of Portland- T4\45378H2aW.wpd 1 
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LDC Report# 45378H3a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August20,2019 

Parameters: Chlorinated Pesticides 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0849 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

RB-20 1905231817 A9E0849-01 Water 05/23/19 
T4-PDI2019-SC32-190523-01-03 A9E0849-02 Sediment 05/23/19 
T 4-PDI2019-SC32-190523-01-03MS A9E0849-02MS Sediment 05/23/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Chlorinated Pesticides by Environmental Protection Agency (EPA) SW 846 Method 
80818 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC Instrument Performance Check 

Instrument performance was checked at 12 hour intervals. 

The individual 4,4·-ooT and Endrin breakdowns (Ofc>BD) were less than or equal to 
15.0°/o. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average calibration factors were utilized, percent relative 
standard deviations (0/oRSD) were less than or equal to 20.0o/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds with 
the following exceptions: 

Associated 
Date Standard Column Compound %0 Samples Fla_g_ A or P 

06/07/19 CCV Col2 gamma-BHC 22.4 All water samples in NA -
SDG A9E0849 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample RB-201905231817 was identified as a rinsate blank. No contaminants were 
found. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VIII. Matrix Spike/Duplicate Sample Analysis 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (0/oR) were within QC limits. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. Relative percent differences (RPD) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Compound Quantitation 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were 
rejected in this SDG. 
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Port of Portland, T4 
Chlorinated Pesticides - Data Qualification Summary - SDG A9E0849 

No Sample Data Qualified in this SDG 

Port of Portland, T4 
Chlorinated Pesticides - Laboratory Blank Data Qualification Summary - SDG 
A9E0849 

No Sample Data Qualified in this SDG 
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LDC #: 45378H3a 
SDG #: A9E0849 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC Chlorinated Pesticides (EPA SW846 Method 8081 B) 

Date: 1/to /t 1 
Page:_fof f 

Reviewer:~___.--
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

Yl\/ 

Note: 

1 \ 

2.,.... 

3 \ 

4 

5 

6 

7 

A 

I llalidaticc A[ea I I Com meets 

Sample receipt/Technical holding times At.b. 

GC Instrument Performance Check ~ 
Initial calibration/ICV At~ {)~ ~0 !:"2.0, rr \C..\1 = w 
Continuing calibration svJ teA !:"W 

Laboratory Blanks A 
Field blanks ~0 ~~-::: \ 
Surrogate spikes A 
Matrix spike/Matrix spike duplicates /olAf' % b. ~~ 014 L\- c:n ~ E ~ Q tA f N\.C, t?V\~ 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

System Performance 

f"\\/t:>r~ll nf rl~t~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client JD 

RB-20 1905231817 

T 4-PDI2019-SC32-190523-01-03 

RB 2!8 ~ 9852!3 ~ 81 71rvl~ ~'1-M'> 

~ \--C...~ t 0 

~ 
N 

N 

N 

~ 

ND = No compounds detected 
R = Rinsate 
FB =Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A9E0849-01 

A9E0849-02 
-0~ M--:> 

&.Qe08498~ 

\l 

SB=Source blank 
OTHER: 

Matrix Date 

Water 05/23/19 

Sediment 05/23/19 
~J..~~ 
Water 05/23/19 

Notes: 

L:\Anchor\Port of Portland- T4\45378H3aW.wpd 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA: Aroclor-1254 II. Aroclor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes: __________________________________________________________________________________________________________________ __ 
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LDC #: 1-\-t;"?(ett?o-

METHOD: ~c HPLC 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~at type of continuing calibration calculation was performed? _%0 or ~R 
~ Were continuing calibration standards analyzed at the required frequencies? 
~ Did the continuing calibration standards meet the %0 I %R validation criteria of ~20.0% /80-120%? 
Level IV Only 
Y N N/A Were the retention times for all calibrated compound_§_within their respective acceptance windows? 

# I Date Standard ID 

;- ltpl1 tf1 cvJ 
\;&.\-0\ 

CONCAL_r1.wpd 

Detector/ 
Column 

C!..O\. '2-
Compound 

0 

o/oD 
(Limit ~ 20.0) 

2-')... '"-'-

RT (limit) Associated Samples 

0'\\ w~~ 

Page:_lof_!_ 

Reviewer:_fl 
2nd Reviewer:c:::z..__..;...,.......--

~ 

Qualifications 
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LDC Report# 45378H3b_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0849 

Laboratory Sample Collection 
Sam~le Identification Identification Matrix Date 

T 4-PD12019-SC32-190523-01-03 A9E0849-02 Sediment 05/23/19 
T 4-PDI20 19-SC43-190523-01-03 A9E0849-08 Sediment 05/23/19 
T 4-PDI2019-SC43-190523-03-05 A9E0849-09 Sediment 05/23/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017}. Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol} or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
all compounds. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0°/o for all compounds. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sample I Compound I Finding I Flag I A or P I 
T4-PDI2019-SC43-190523-01-03 Aroclor-1254 Results were estimated due to the J (all detects) A 

Aroclor-1260 presence of multiple PCB Aroclors J (all detects) 
or matrix interference. 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to matrix interference, data were qualified as estimated in one sample. 

No results were rejected in this SDG. 
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Port of Portland, T4 
Polychlorinated Biphenyls - Data Qualification Summary- SDG A9E0849 

I Sam~le I Com~ound I Flag I A or P I Reason I 
T 4-PDI2019-SC43-190523-01-03 Aroclor-1254 J (all detects) A Compound quantitation 

Aroclor-1260 J (all detects) (matrix interference) 

Port of Portland, T4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
A9E0849 

No Sample Data Qualified in this SDG 
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LDC #: 45378H3b 
SDG #: A9E0849 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Date: 1 fto /1' 
Page:_/ of f 

Reviewer:-. 77 ~ Laboratory: Apex Laboratories. LLC 
2nd Reviewer:_~~:....._-

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico A[ea I I Ccmmeots 

I. Sample receipt/Technical holding times ~II\. .. 
II. Initial calibration/ICV ~ I~ ol 0 ~O !;:. 1.0 \CN ~?;f) 

Ill. ContinuinQ calibration 1\. 
IV. Laboratory Blanks b 
v. Field blanks N 
VI. SurroQate spikes ~ 

VII. Matrix spike/Matrix spike duplicates /Ov.R ~ ~ 
VIII. Laboratory control samples 

IX. Field duplicates 

X. Compound quantitation/RULOQ/LODs 

XI. Target compound identification 

)(II ()\/,.r~ll nf rl<>+<> 

Note: A = Acceptable 

1 
i 
-
3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

T 4-PDI20 19-SC32-190523-0 1-03 

T 4-PDI20 19-SC43-190523-0 1-03 

T 4-PDI2019-SC43-190523-03-05 

Notes: 

- qQCt,0~'1-tl- ~" , 
I 

(\)'() ~ L.o~\1'\ 

~ \..-~ 

w 
s~ 

N 

" 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

l,() 't~O.:~ 

L:\Anchor\Port of Portland- T4\45378H3bW.wpd 
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~q t: otg;i3- \S ~~ \ M~ \'{) 
"'q r:oeo "?5- o2 R~ \ ~10 
A~ tO 1tolP -OS ttt \ M.~/o 
A-'\ E 0~2,7 _ ~c;~"El """~ ro 

A. qE o1t, b- o "2. ~'t\ t)V\~ 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

EB = Equipment blank 

LabiD Matrix Date 

A9E0849-02 Sediment 05/23/19 

A9E0849-08 Sediment 05/23/19 

A9E0849-09 Sediment 05/23/19 
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VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

-

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Aroclor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane 88. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DD. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes: __________________________________________________________________________________________________________________ __ 
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LDC#: 

METHOD: 

l\S" ,_, 1 f;\T:!>y 

/.c_HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Level V Only 
Y N /A Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
Y N I Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

# Associated Samples Compound Name Findings 

Result estimated due to the presence of 

2-- ~~, ~e, 
multiple PCB Aroclors or matrix interference 

JP-10 qua_l) 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA_r1. wpd 

Page: _lot!_ 
Reviewer: ____.EI 

2nd Reviewer: c:::::> 

"'""' 

Qualifications 
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LDC Report# 45378H6_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 20, 2019 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0849 

Laboratory 
Sample Collection 

Sample Identification Identification Matrix Date 
T 4-PDI2019-SC32-190523-01-03 A9E0849-02 Sediment 05/23/19 
T 4-PDI2019-SC43-190523-01-03 A9E0849-08 Sediment 05/23/19 
T 4-PDI2019-SC43-190523-03-05 A9E0849-09 Sediment 05/23/19 
T4-PDI2019-SC32-190523-01-03DUP A9E0849-02DUP Sediment 05/23/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A Modified 
Total Solids by Puget Sound Estuary Protocols (PSEP) 
Grain Size by American Society for Testing and Material (ASTM) Method D422 Modified 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were not required by the methods. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
methods. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 
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V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45378H6_AN3_RV1.DOC 



Port of Portland, T4 
Wet Chemistry - Data Qualification Summary - SDG A9E0849 

No Sample Data Qualified in this SDG 

Port of Portland, T4 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG A9E0849 

No Sample Data Qualified in this SDG 
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LDC #: 45378H6 
SDG #: A9E0849 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

Date! It a frr 
Page:~ 

Reviewer:~ 
2nd Reviewer: ~ 

~...,..~ 
Grain Size 0422 Modified 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

Yl 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

'l •. I" ..1 .L" ArAa 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

("h/l::.r~ll nf rl~t~ 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client 10 

T4-PDI2019-SC32-190523-01-03 

T 4-PDI20 19-SC43-190523-0 1-03 

T 4-PDI20 19-SC43-190523-03-05 

T4-PDI2019-SC32-190523-01-03DUP 

C1 

flrA 
A 
~ 
-A 
tl 
f\[ (\(r' ~l\~ 

-A -
A- L_(')__ 

. ....--

1\/_ 

N /! 
K 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

\...-

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A9E0849-02 

A9E0849-08 

A9E0849-09 

A9E0849-02DUP 

.L 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/23/19 

Sediment 05/23/19 

Sediment 05/23/19 

Sediment 05/23/19 

Notes: ____________________________________________________________________________________ ___ 

L:\Anchor\Port of Portland- T4\45378H6W.wpd 1 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

reo JD " • .L ~ ~ 

(~~- pH TDS Cl F N03 N02 S0_4_ 0-POA Alk CN NH3 TK~ Cr6+ Clo(T '::i_(G _$) 
pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN We Cr6+ CI04 "---../ "---../ 

IQC~Y pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TK~r6+ CI04 
'-

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TK~ Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? SO<t 0-POA_ Alk CN NH3_ TKN TOC Cr6+ CI04_ 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 SOA_ 0-POA_ Alk CN NH3_ TKN TOC Cr6+ CI04_ 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

_gH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04_ 

pH TDS Cl F N03 N02 S0_4 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04_ 

pH TDS Cl F N03 NO? SOA 0-POA Alk CN NH3_ TKN TOC Cr6+ CI04 

nH_ _IDS _CI F Nn. Nn. ~n n-Pn Alk CN NH _TKN TOC Cr6+ CIO 

Page:_1_of_1_ 
Reviewer: CR 
2nd reviewer: ~ 

Comments: ____________________________________ _ 
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LDC Report# 4537812a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0922 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T 4-PDI2019-SG22-190529 A9E0922-09 Sediment 05/29/19 
T 4-PDI2019-SG23-190529 A9E0922-10 Sediment 05/29/19 
T 4-PDI20 19-SG24-190529 A9E0922-11 Sediment 05/29/19 
T 4-PDI2019-SG25-190529 A9E0922-12 Sediment 05/29/19 
T4-PDI2019-SG40-190529 A9E0922-13 Sediment 05/28/19 
FD-20 1905281308 A9E0922-14 Sediment 05/28/19 
T4-PDI2019-SG41-190528 A9E0922-15 Sediment 05/28/19 
T 4-PDI2019-SG24-190528DUP A9E0922-11 DUP Sediment 05/29/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 82700 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 20.0o/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0o/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(o/oR) were not within QC limits for samples T 4-PDI2019-SG22-190529 and T 4-
PDI2019-SG25-190529. No data were qualified for samples analyzed at greater than or 
equal to 5X dilution. 

VIII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were not within QC limits. No 
data were qualified since there were no associated samples in this SDG. Relative 
percent differences (RPD) were within QC limits. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Compound RPD (Limits) Flag A or P 

T 4-PDI2019-SG24-190528DUP Anthracene 51 (;S;35) J (all detects) A 
(T 4-PDI2019-SG24-190529) Chrysene 63 (;S;35) J (all detects) 

Fluoranthene 100 (;5;35) J (all detects) 
Phenanthrene 96 (;S;35) J (all detects) 
Pyrene 85 (;S;35) J (all detects) 

IX. Laboratory Control Sam pies 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

X. Field Duplicates 

Samples FD-201905281308 and T4-PDI2019-SG41-190528 were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ug/Kg) 

Compound FD-201905281308 T 4-P DI2019-SG41-190528 RPD (Limits) 

Acenaphthene 76.9 167 74 (;S;50) 

Acenaphthylene 7.17U 2.41 Not calculable 

Anthracene 29.5 21.9 30 (;5;50) 

Benzo( a)anthracene 241 19.1 171 (;S;50) 
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Concentration (ug/Kg) 

Compound FD-201905281308 T 4-P DI2019-SG41-190528 RPD (Limits) 

Benzo(a)pyrene 143 20.5 150 (S50) 

Benzo(b )fl uoranthene 214 32.6 147 (S50) 

Benzo(k)fl uoranthene 98.9 9.59 165 (S50) 

Benzo(g,h,i)perylene 32.0 7.53 124 (S50) 

Chrysene 210 15.7 172 (S50) 

Dibenzo(a,h)anthracene 12.7 2.07 144 (S50) 

Fluoranthene 140 92.4 41 (S50) 

Fluorene 28.9 82.9 97 (S50) 

lndeno(1 ,2,3-cd)pyrene 49.2 10.1 132 (S50) 

2-Methylnaphthalene 21.6 68.7 104 (S50) 

Naphthalene 47.5 166 111 (S50) 

Phenanthrene 99.8 285 96 (S50) 

Pyrene 137 77.9 55 (S50) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sample I Compound I Finding I Flag I A or P I 
T 4-PDI2019-SG22-190529 Benzo(b )fl uoranthene Peak separation for structural isomers is J (all detects) A 
T 4-PDI2019-SG23-190529 Benzo(k)fl uoranthene insufficient for accurate quantification. J (all detects) 
T 4-PDI2019-SG24-190529 
FD-201905281308 
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I Sam~le I Com~ound I Finding I Flag I A or P I 
T 4-PDI2019-SG25-190529 Benzo( a)anthracene Peak separation for structural isomers is J (all detects) A 

Benzo(b )fluoranthene insufficient for accurate quantification. J (all detects) 
Benzo(k)fl uoranthene J {all detects) 
Chrysene J (all detects) 

T 4-PDI2019-SG41-190528 Benzo(b )fl uoranthene Peak separation for structural isomers is J (all detects) A 
Benzo(k)fl uoranthene insufficient for accurate quantification J (all detects) 
Chrysene J (all detects) 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to DUP RPD and peak separation, data were qualified as estimated in six samples. 

No results were rejected in this SDG. 
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Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 
A9E0922 

I Sam~le I Com~ound I Flag I A or P I Reason I 
T4-PDI2019-SG24-190529 Anthracene J (all detects) A Duplicate sample analysis 

Chrysene J (all detects) (RPD) 
Fluoranthene J (all detects) 
Phenanthrene J (all detects) 
Pyrene J (all detects) 

T 4-PDI2019-SG22-190529 Benzo(b )fluoranthene J (all detects) A Compound quantitation 
T 4-PDI2019-SG23-190529 Benzo(k)fl uoranthene J (all detects) (peak separation) 
T4-PDI2019-SG24-190529 
FD-201905281308 

T 4-PDI2019-SG25-190529 Benzo(a)anthracene J (all detects) A Compound quantitation 
Benzo(b )fl uoranthene J (all detects) (peak separation) 
Benzo(k)fluoranthene J (all detects) 
Chrysene J (all detects) 

T4-PDI2019-SG41-190528 Benzo(b )fl uoranthene J (all detects) A Compound quantitation 
Benzo(k)fluoranthene J (all detects) (peak separation) 
Chrysene J (all detects) 

Port of Portland, T 4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary- SDG A9E0922 

No Sample Data Qualified in this SDG 
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LDC #: 4537812a 
SDG #: A9E0922 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Semivolalilmi (EPA SW 846 Method 82700) 
fA-" 

Date: 1/t 04'1 
Page:-f-~f 

Reviewer: 
2nd Reviewer: . 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico Area I I Ccmmeots I 
I. Sample receipt/Technical holding times At.A 
II. GC/MS Instrument performance check A-
Ill. Initial calibration/ICV l>r tb. Dk f?'O ~ '2.0 iy \ul ~ ""!Ju 

A 
I 

c. "" !!::. 11) IV. Continuing calibration 

v. Laboratory Blanks A 
VI. Field blanks N 
VII. Surrogate spikes ~vJ 

.A 

VIII. Matrix spike/Matrix spike duplicates ~ ~q ~o1cPto- o2- \t~2. Q\A.P "'~E" o-r~<, - os ~ '2. 
IX. Laboratory control samples ~ \.-~So ~~eo~~\- (]r; ~ 
X. Field duplicates :>~ 0;:: (p,1 ~~ C'o6;~-t:rz M.~ 
XI. Internal standards A- A\'E b; '8- \~ f....\.~ 

~ 
0 

~~o 

~ 
XII. Compound quantitation RULOQ/LODs <ivJ ( 

0/o ~ \ 0b ~y\) ~ -ks~ 0 ~ ~ 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

l1n 

N =Not provided/applicable 
SW = See worksheet 

Client ID , 
T 4-PDI2019-SG22-19052i' 

T 4-PDI2019-SG23-19052~ 
T 4-PDI20 19-SG24-19052;. 

T 4-PDI20 19-SG25-190521t ~ 
T 4-PDI2019-SG40-19052f,O \l-

FD-201905281308 

T 4-PDI20 19-SG41-190528 

T 4-PDI2019-SG24-190528DUP 

Notes: 

J.;J 

0 
0 

N 

N 

b 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

~~ 

I I 
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D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A9E0922-09 

A9E0922-10 

A9E0922-11 

A9E0922-12 

A9E0922-13 

A9E0922-14 

A9E0922-15 

A9E0922-11 DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/29/19 

Sediment 05/29/19 

Sediment 05/29/19 

Sediment 05/29/19 

Sediment 05/28/19 

Sediment 05/28/19 

Sediment 05/28/19 

Sediment 05/29/19 

I I I 

\0 



VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

--- - -·------

A. Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Bis (2-ch!oroethyl) ether DO. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 ,4-Dioxane K1. o,o',o"-Triethylphosphorothioate 

D. 1 ,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 A-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M 1. 1 ,4-Naphthoquinone 

F. 1 ,2-Dichlorobenzene HH. 2,4-Dinitrophenol JJJ. lndeno(1 ,2,3-cd)pyrene LLLL. Benzaldehyde N 1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1 ,3,5-Trinitrobenzene I 
H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I 
I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1,2-Diphenylhydrazine Q1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol 81. Triphenylene 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1MDT) V1. 1 ,4-phenylenediamine 

0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene WW. 1 ,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene U UU. Benzo(b )thiophene WWWW .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1 ,2,4-Trichlorobenzene TT. Pentachlorophenol WV. Benzonaphthothiophene XXXX:. 3-Methylcholanthrene Z1. a-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2, 6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2, 3, 5-T rimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B 1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene 01. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline DOD. Chrysene FFFF. Retene H 1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC #: lfG 21e.I~ VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

. -- -
Y N NtA 
y N NJAI If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Sample 10 

\ 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

H 
'\ 

Surrogate 

<;t.t.ITOQ Q\.\-f 
\ 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

%R (Limits) 

0 '"\.'\"c.,\ d.-4 G~ ( 

( 
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( 

( 

( 

( 
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( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 
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Reviewer: FT 

2nd Reviewer:~ 

Qualifications 
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LDC#: ~'7'2>1812~ 

METHOD: GC/MS BNA(EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
__ ·~ )A Was a duplicate sample analyzed for each matrix in this SDG? 
vtN7'NfA" Were all duplicate sample relative percent differences (RPD) ~ "'7~ ? 
~pNLY: 
~ Were recalculated results acceptable? See Level IV Recalculation Worksheet for recalculations. 

--

:If n!:llto - .. 1n M!:~triv - ~Pn II imitc::\ 

~ +- «B ~,u~ 'Vv £"\ J.= ?'"") 3 
ooo lo? ~ / 

'I'/ \00 ,lt 
\A~ otlo ~ 
~-i: ~ 1 1 

Page:_!_of_!. 

Reviewer:----t:.2.-
2nd Reviewer:~ 

...... .•. . I 

~A QJ.j Y.l.d\ 

,} 

Comments:-------------------------------------------------------------------------------------------------------
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LDC#: j S" ?J1 ~ ~ J..,o.-J VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS PAH (EPA Method 82700) 

Concentration (ug/Kg) 

Compound 6 7 

GG 76.9 167 

DD 7.17U 2.41 

w 29.5 21.9 

CCC 241 19.1 

Ill 143 20.5 

GGG 214 32.6 

HHH 98.9 9.59 

LLL 32.0 7.53 

DDD 210 15.7 

KKK 12.7 2.07 

yy 140 92.4 

NN 28.9 82.9 

JJJ 49.2 10.1 

w 21.6 68.7 

s 47.5 166 

uu 99.8 285 

zz 137 77.9 

Page:_lot_ / 
Reviewer:~ 

2nd Reviewer:-----GL-

(:s:SO) 

RPD 

74 

NC 

30 

171 

150 

147 

165 

124 

172 

144 

41 

97 

132 

104 

111 

96 

55 
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LDC#: ~~?;I~J.1. 0v VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and CRQLs 

Page: _lot_!_ 
Reviewer: FT 

2nd Reviewer: C::::::::: 
METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". Please 
y N Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
y N Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Sample ID Compound Finding Qualifications 

Peak separation for structural isomers is J det/A 

\,b-,? .lo ~ C::t. ~ ' l+ """ \-\- insuffecient for accurate quantificattion 
(M-05 qual) 

I ' 

4 c.. C.(., _L ~~(:r_._ Ji~ \-\--'- 000 J 1 
\ "" 

I I 
J 

I 
~ C::t b l \\- \\-'-\\ l 01)0 

I 
~~ 

I 
ll 

Comments: See sample calculation verification worksheet for recalculations 
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LDC Report# 4537816_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 20, 2019 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group {SDG): A9E0922 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T 4-PDI2019-SG22-190528 A9E0922-09 Sediment 05/29/19 
T 4-PDI2019-SG23-190528 A9E0922-10 Sediment 05/29/19 
T4-PD12019-SG24-190528 A9E0922-11 Sediment 05/29/19 
T 4-PDI2019-SG25-190528 A9E0922-12 Sediment 05/29/19 
T 4-PDI2019-SG40-190528 A9E0922-13 Sediment 05/28/19 
FD-201905281308 A9E0922-14 Sediment 05/28/19 
T 4-PDI2019-SG41-190528 A9E0922-15 Sediment 05/28/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A Modified 
Total Solids by Puget Sound Estuary Protocols (PSEP) 
Grain Size by American Society for Testing and Material (ASTM) Method D422 Modified 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were not required by the methods. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
methods. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR} were within QC limits. 

IX. Field Duplicates 

Samples FD-201905281308 and T4-PDI2019-SG41-190528 were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (%) 

Analyte FD-201905281308 I T4-PDI2019-SG41-190528 RPD (Limits) 

I Total organic carbon I 0.13 I 0.11 I 17 (S50) I 
3 
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Concentration {%) 

Analyte FD-201905281308 I T4-PD12019-SG41-190528 RPD (Limits) 

I Total solids I 70.8 I 69.7 I 2 (S50) I 

Concentration (% of Total) 

Grain Size FD-201905281308 T 4-P D12019-SG41-190528 RPD (Limits) 

Gravel (>2.00 mm) 2.44 4.08 50 (S50) 

4.75mm 1.83 3.59 65 (S50) 

2.00mm 0.61 0.49 22 (S50) 

Sand (0.063-2.00 mm) 83.8 78.8 6 (S50) 

0.85mm 1.95 2.06 5 (S50) 

0.425 mm 24.9 24.1 3 (S50) 

0.250 mm 40.4 37.0 9 (S50) 

0.150 mm 10.7 9.78 9 (S50) 

0.106 mm 2.74 2.71 1 (S50) 

0.075 mm 2.09 2.14 2 (S50) 

0.063 mm 0.96 1.02 6 (S50) 

Silt (0.005 mm < 0.063 mm) 8.60 11.5 29 (S50) 

Clay (0.005 mm) 5.20 5.60 7 (S50) 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 
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Port of Portland, T4 
Wet Chemistry - Data Qualification Summary - SDG A9E0922 

No Sample Data Qualified in this SDG 

Port of Portland, T4 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG A9E0922 

No Sample Data Qualified in this SDG 
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LDC #: 4537816 
SDG #: A9E0922 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

Date?( tJ / ta 
Page:_~_of 

Reviewer:~ 
2nd Reviewer: __ _ 

METHOD: (Analyte) TOC (EPA SW 846 9060A Modified). Total Solids (PSEP 1986). Grain Size (0422 Modified) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

Yl 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1.1. 

' ... ,. -· ArP-;:~ 

Sample receipUTechnical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

t"\\/c.r~ll nfrbt~ 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

T 4-PDI2019-SG22-190528 

T 4-PDI2019-SG23-190528 

T 4-PDI20 19-SG24-190528 

T 4-PDI20 19-SG25-190528 

T4-PDI2019-SG40-190528 

FD-201905281308 

T 4-PDI2019-SG41-190528 

C1 

~,A-
(A-
A 
/-1-.-c 
/V 

~ ('\0-'\ ~L,' re_p 
' 

H- ~~ l A-lt bo <6'-t q \ 

~ LC), 
/ 

c____.V\/ (~ J-;) 
'-' - / 

N 

k 
NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

A9E0922-09 

A9E0922-10 

A9E0922-11 

A9E0922-12 

A9E0922-13 

A9E0922-14 

A9E0922-15 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/29/19 

Sediment 05/29/19 

Sediment 05/29/19 

Sediment 05/29/19 

Sediment 05/28/19 

Sediment 05/28/19 

Sediment 05/28/19 

Notes: ____________________________________________ ___ 
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LDC #:¥;31<rr~ Page:_1_of_1_ 

Reviewer: CR 
VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

2nd reviewer: t1£tC. 
- All circled methods are applicable to each sample. 

S;::~mnl~ ID .... --:::::::::---. ---
t-1 pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TK{Toc)cr6+ CI04frs )( ( r-J 5) 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH~ TKN ~ Cr6+ CI04 "-----../ ~ 
pH TDS Cl F N03 N02 S0_4 O-PQ_4 Alk CN NH3_ TKN TOC Cr6+ CI04_ 

pH TDS Cl F N0_3_ N02 SOA 0-POA Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 SOA O-P0_4_ Alk CN NH3_ TKN TOC Cr6+ CI04_ 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 SOA 0-POA Alk CN NH3_ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH:i TKN TOC Cr6+ CI04 

pH TDS Cl F NO:'\ NO? S04 O-P04 Alk CN NH:i TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH:i TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S0_4 0-P04 Alk CN NH3TKN TOC Cr6+ C104_ 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO:'\ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? SOA 0-POA Alk CN NH:i TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI0_4_ 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO:'\ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO:'\ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

nH Tn~ r.1 F NO. NO. ~n 0-PO Alk r.N NH TKN Tnr. r.rn+ r.1n 

Comments: ____________________________________ _ 

WC.wpd 



LDC#: 4537816 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

I I 

Concentration {%) 

I 
Analyte 6 I 7 

I TOC 

I 

0.13 

I 

0.11 

I 70.8 69.7 : Total solids 

Concentration (%of Total) 

Grain Size 6 7 

Gravel (>2.00 mm) 2.44 4.08 

4.75 mm 1.83 3.59 

2.00 mm 0.61 0.49 

Sand (0.063- 2.00 mm) 83.8 78.8 

0.85 mm 1.95 2.06 

0.425 mm 24.9 24.1 

0.250 mm 40.4 37.0 

0.150 mm 10.7 9.78 

0.106 mm 2.74 2.71 

0.075 mm 2.09 2.14 

0.063 mm 0.96 1.02 

Silt (0.005 mm < 0.063 8.60 11.5 
mm) 

Clay {<0.005 mm) 5.20 5.60 

RPD (:s:SO) 

17 

2 

RPD (:s:SO) 

50 

~05 
22 

6 

5 

3 

9 

9 

1 

2 

6 

29 

7 
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LDC Report# 45378J2a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0927 

Laboratory 
Sample Collection 

Sample Identification Identification Matrix Date 
FD-20 1905241641 A9E0927-02 Sediment 05/24/19 
T4-PDI2019-SC29-190524-01-03 A9E0927-03 Sediment 05/24/19 
T 4-PD12019-SC29-190524-03-05 A9E0927-04 Sediment 05/24/19 
T 4-PDI2019-SC29-190524-05-07 A9E0927-05 Sediment 05/24/19 
T 4-PDI2019-SC29-190524-05-07MS A9E0927-05MS Sediment 05/24/19 
T 4-PDI2019-SC29-190524-05-07MSD A9E0927 -05MSD Sediment 05/24/19 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

3 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(o/oR) were not within QC limits for several samples. No data were qualified for samples 
analyzed at greater than or equal to 5X dilution. 

VIII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were not within the QC limits for 
T4-PDI2019-SC29-190524-05-07MS/MSD. No data were qualified for MS/MSD 
samples analyzed greater than or equal to a 5X dilution were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

Samples FD-201905241641 and T 4-PD12019-SC29-190524-03-05 were identified as 
field duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (uQ/Kg) 

Compound FD-201905241641 T 4-P D12019-SC29-190524-03-05 RPD (Limits) 

Acenaphthene 228 348 42 (S50) 

Anthracene 259 338 26 (S50) 

Benzo(a)anthracene 1700 2190 25 (S50) 

Benzo(a)pyrene 2190 2960 30 (S50) 

Benzo(b )fl uoranthene 2690 3530 27 (S50) 

Benzo(k)fluoranthene 839 1340 46 (S50) 

Benzo(g, h, i)perylene 1670 2080 22 (S50) 

Chrysene 1720 2260 27 (S50) 
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Concentration (ug/Kg) 

Compound FD-201905241641 T 4-P D12019-SC29-190524-03-05 RPD (Limits) 

Dibenzo(a,h)anthracene 348 449 25 (S50) 

Fluoranthene 2350 3100 28 (S50) 

lndeno(1 ,2,3-cd)pyrene 1590 134 169 (S50) 

Phenanthrene 1080 1420 27 (S50) 

Pyrene 2290 3000 27 (S50) 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sample I Compound I Finding I Flag I A or P I 
FD-201905241641 Benzo(b )fl uoranthene Peak separation for structural J (all detects) A 
T 4-PDI2019-SC29-190524-03-05 Benzo(k)fluoranthene isomers is insufficient for J (all detects) 

accurate quantification. 

T 4-PDI2019-SC29-190524-01-03 Benzo(b )fluoranthene Peak separation for structural J (all detects) A 
isomers is insufficient for 
accurate quantification. 

T 4-PDI2019-SC29-190524-05-07 Benzo( a)anth racene Peak separation for structural J (all detects) A 
Benzo(b )fluoranthene isomers is insufficient for J (all detects) 
Chrysene accurate quantification J (all detects) 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to peak separation, data were qualified as estimated in four samples. 

No results were rejected in this SDG. 
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Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 
A9E0927 

I Sam~le I Com~ound I Flag I A or P I Reason I 
FD-201905241641 Benzo(b )fluoranthene J (all detects) A Compound quantitation 
T 4-PDI2019-SC29-190524-03-05 Benzo(k)fl uoranthene J (all detects) (peak separation) 

T 4-PDI2019-SC29-190524-01-03 Benzo(b )fluoranthene J (all detects) A Compound quantitation 
(peak separation) 

T 4-PDI2019-SC29-190524-05-07 Benzo(a)anthracene J (all detects) A Compound quantitation 
Benzo(b )fluoranthene J (all detects) (peak separation) 
Chrysene J (all detects) 

Port of Portland, T4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary- SDG A9E0927 

No Sample Data Qualified in this SDG 
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LDC #: 45378J2a 
SDG #: A9E0927 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

oate: 7/ro / fl 
Page:_i_of~ 

Reviewer: tJ.. 
2nd Reviewe~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidatioc Ar:ea 

I. Sample receipt/Technical holding_ times 

II. GC/MS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Surrogate spikes 

VIII. Matrix spike/Matrix spike duplicates 

IX. Laboratory control samples 

X. Field duplicates 

XI. Internal standards 

XII. Compound quantitation RULOQ/LODs 

XIII. Target compound identification 

XIV. System performance 

XV. Overall assessment of data 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

R 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

FD-201905241641 

T4-PDI2019-SC29-190524-01-03 

T 4-PDI2019-SC29-190524-03-05 

T 4-PDI20 19-SC29-190524-05-07 

T 4-PDI2019-SC29-190524-05-07MS 

T 4-PDI2019-SC29-190524-05-07MSD 

Notes: 

I I Com meets 

A:.th. 
~ 

At.A 0 /o ~\? ~ w {V -
'~ 

, 

A 
N 

svJ 

~ ~~ t;01(p(q • o'2..~~2 O"i.(-' 

~ \,.e/:> 

c,v.J 0.::1 col- ~ 

A-
[_S VJ)_ 

N 

N 

/A 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

0 A9E0927-02 

A9E0927-03 

('? A9E0927-04 

A9E0927-05 

A9E0927 -05MS 

A9E0927 -05MSD 

I o4 !:::.- ? D 
Lov.: uJ 

.• .n ... _, ,, .. , .; ( 'lo e fof i)~ S&'t.P1 

A. 9 to1fo(o ... o~~f 2.- M-; 
~~ coS;~- o -z ~ 
"'" t::S?_fi .. JC" ~ l' 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 
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VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

----·- ---

A. Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane I 1. Methyl methanesulfonate 

B. Bis (2-chloroethyl) ether DO. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 A-Dioxane K 1. o,o' ,o"-Triethylphosphorothioate 

D. 1 ,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 A-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M1. 1 A-Naphthoquinone 

F. 1 ,2-Dichlorobenzene HH. 2A-Dinitrophenol JJJ. lndeno(1 ,2,3-cd)pyrene LLLL. Benzaldehyde N 1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1,3,5-Trinitrobenzene I 
H. 2,2'-0xybis(1-chtoropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1, 2-Diphenylhydrazine Q 1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R 1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR Pyridine TTTT. 1-Methyldibenzothiophene (1 MDT) V1. 1 A-phenylenediamine 

0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3A,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene WW. 1 ,2A,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene U U U. Benzo(b )thiophene WWWW .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1 ,2,4-Trichlorobenzene TT. Pentachlorophenol VW. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. a-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2, 6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2, 3, 5-T rimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B 1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene D1. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

Z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline DOD. Chrysene FFFF. Retene H 1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC #: '(.'??1 CO-l 2.~ VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Page:~of~ 
Reviewer: FT 

MET~OD: GC/MS BNA (EPA SW 846 Method 82700) 2nd Reviewer: C2-
PIIa$e se~ qualification below for all questions answered "N". Not applicable questions are identified as "N/A". 
){ ~ N!Al Were percent recoveries (%R) for surrogates within QC limits? 
Y N NIP/. If 2 or more base neutral or acid surrogates were outside QC limits, was a reanalysis performed to confirm %R? 
Y N Nd\ If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Sample ID Surrogate %R (Limits) Qualifications 

\ 'l_.;o "-f c:,~ 0,.0'.~ OtAt c, \ M \ ~ M;-\- ( ) \'\~ !21 C)-J 7 s 'f ? \_ 
' \ J ( ) \J 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 
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LDC #: 1.\"),JCO..\ 1ov 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

Page:_jof_l_ 
Reviewer: __ FT _ 

2nd Reviewer: ~ 

ljase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? If no, indicate which matrix does not have an 

~ N N/A Was a MS/MSD analyzed every 20 samples of each matrix? 
Y\N N/A Were the MS/MSDpercent recoveries {%R) and the relative percent differences (RPD) within the QC limits? 

v 
MS MSD 

# MS/MSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples Qualifications 

c; ~ lP 0 /o 'R 0 vt.-T t;\dlt \;){\ ~\\- ( ) ( ) u. '(\() ~wJ 1 g-~ PL-
' u ( ) ( ) ( ) 

( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

i 

( ) ( ) ( ) 
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LDC#: 1/ 5o 7sf J ) ~ VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: GCMS PAH (EPA Method 82700) 

Concentration (ug/Kg) 

Compound 1 3 

GG 228 348 

w 259 338 

CCC 1700 2190 

Ill 2190 2960 

GGG 2690 3530 

HHH 839 1340 

LLL 1670 2080 

DDD 1720 2260 

KKK 348 449 

yy 2350 3100 

JJJ 1590 134 

uu 1080 1420 

zz 2290 3000 

Page:_iof_/ 
Reviewer: _g. 

2nd Reviewer:~ 

(:s:50) 

RPD 

42 

26 

25 

30 

27 

46 

22 

27 

25 

28 

169 

27 

27 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45378J2a.wpd 



LDC#: lf 5 '?>76 ~)~ VALIDATION FINDINGS WORKSHEET Page: _!_of_!_ 
Compound Quantitation and CRQLs Reviewer: FT 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 
2nd Reviewer: ~ 

P,le se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
Y N N/A Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Sample ID Compound Finding Qualifications 

\ 
Peak separation for structural isomers is J det/A 

\'? C!t 6\ 6 \ \l "" \.\ insuffecient for accurate quantificattion 
(M-05 qual) 

'].,... 6.l::t~ 

_r_ _J1 
4 vU'#, ~66 OOD v ~ 

I I 

Comments: See sample calculation verification worksheet for recalculations 
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LDC Report# 45378J3b_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August20,2019 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9E0927 

Laboratory 
Sample Collection 

Sample Identification Identification Matrix Date 
FD-20 1905241641 A9E0927-02 Sediment 05/24/19 
T 4-PDI2019-SC29-190524-01-03 A9E0927-03 Sediment 05/24/19 
T 4-PDI2019-SC29-190524-03-05 A9E0927-04 Sediment 05/24/19 
T 4-PDI2019-SC29-190524-05-07 A9E0927-05 Sediment 05/24/19 
T 4-PDI2019-SC29-190524-05-07MS A9E0927-05MS Sediment 05/24/19 
T 4-PDI20 19-SC29-190524-05-07MSD A9E0927 -05MSD Sediment 05/24/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 84~ 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0o/o for 
all compounds. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0o/o for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0o/o for all compounds. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

3 
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VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

Samples FD-201905241641 and T4-PDI2019-SC29-190524-03-05 were identified as 
field duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ug/Kg) 

Compound FD-201905241641 T 4-P DI2019-SC29-190524-03-05 RPD 

Aroclor-1242 3.75U 4.30 Not calculable 

Aroclor-1254 7.96 9.02 12 

Aroclor-1260 6.77 6.43 5 

X. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sample I Compound I Finding I Flag I A or P I 
FD-201905241641 Aroclor-1254 Results were estimated due to the J (all detects) A 
T 4-PDI2019-SC29-190524-03-05 presence of multiple PCB Aroclors 

or matrix interference. 

T 4-PDI2019-SC29-190524-05-07 Aroclor-1242 Results were estimated due to the J (all detects) A 
Aroclor-1254 presence of multiple PCB Aroclors J (all detects) 
Aroclor-1260 or matrix interference. J (all detects) 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to matrix interference, data were qualified as estimated in three samples. 

No results were rejected in this SDG. 

4 
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Port of Portland, T 4 
Polychlorinated Biphenyls - Data Qualification Summary- SDG A9E0927 

I Samele I Comeound I Flag I A or P I Reason I 
FD-201905241641 Aroclor-1254 J (all detects) A Compound quantitation 
T 4-PDI2019-SC29-190524-03-05 (Matrix interference) 

T 4-PDI2019-SC29-190524-05-07 Aroclor-1242 J (all detects) A Compound quantitation 
Aroclor-1254 J (all detects) (matrix interference) 
Aroclor-1260 J (all detects) 

Port of Portland, T4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
A9E0927 

No Sample Data Qualified in this SDG 

5 
V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45378J3B_AN3_RV1.DOC 



LDC #: 45378J3b 
SDG #: A9E0927 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date:~ID/tlj 
Page:---!-of 

Reviewer: 
2nd Reviewe~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatiac A[ea I I Cam meets I 
I. Sample receipt/Technical holding times ~~~ 
II. Initial calibration/ICV At .b. {){ J ·~ L- 'jQ \CAJ ~ 7/1) 

Ill. Continuing calibration _t.. CUA1 ~'1) 

IV. Laboratory Blanks A 
v. Field blanks ~ 
VI. Surrogate spikes A 
VII. Matrix spike/Matrix spike duplicates /Ov..(J 1\ P..,l:\'6 0&~-02.\2-tt\ ouf A~ eolto(p -oq~\ tA.J}, 

VIII. Laboratory control samples 

IX. Field duplicates 

X. ComR_ound quantitation/RULOQ/LODs 

XI. Target compound identification 

)(II (),,,.r~ll nf rl~t~ 

Note: A = Acceptable 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1? 

N = Not provided/applicable 
SW = See worksheet 

Client ID 

FD-201905241641 

T 4-PDI2019-SC29-190524-01-03 

T 4-PDI2019-SC29-190524-03-05 

T 4-PDI2019-SC29-190524-05-07 

T 4-PDI20 19-SC29-190524-05-07MS 

T4-PD12019-SC29-190524-05-07MSD 

Notes: 

q 0 (o 0~ ').t-) 
I 

(\JJ ~ \ (A) ~V\ 

!A L(!.D 

5vJ 0 
N 

N 

~ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

9 

0 

' 

--

L:\Anchor\Port of Portland- T4\45378J3bW.wpd 

\, ~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A9E0927-02 

A9E0927-03 

A9E0927-04 

A9E0927-05 

A9E0927 -05MS 

A9E0927 -05MSD 

~~ t!o~?e- o:~ ~e\t~t.> 

"~~S'?t3- \~ 12.~\ M.~ 
h~eo~ 2-1 ~ o s- tz.~l W 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

-

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane (Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Aroclor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane 88. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1 016 DO. 2,4'-DDE LL. trans-Nonachlor 

-

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor -1232 FF. Hexachlorobenzene NN. 

Notes:------------------------------------------------------------------------------------------------~--------------

camp list pcb pest.wpd 



LDC#: L! 'i~ 1'bJ oJ? 

~ 

Compound 

Compound 

FDUP _r1.wpd 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Concentration ( ) %RPD 

1 
Limit(~ 

Concentration ( ) %RPD 

I 
Limit<~ 

Page:_lot_l_ 
r. FT Reviewe.~ 

----~-

Qualification 
%) (Parent only) 

Qualification 
%)) (Parent only) 



LDC #: ~ti'? 1 ~,.)3 j) 

METHOD: v<: HPLC 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Level I D Only 
Y N I Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
Y N N/ Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

# I Associated Samples I Compound Name I Findings 

\ ~A 
Result estimated due to the presence of 

,'? multiple PCB aroclors or matric interference 
P-1 0 ual 

~ 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA_r1.wpd 

I 

Page:_~fL 
Reviewer:~ 

2nd Reviewer:~ 

Qualifications 
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LDC Report# 45378J6_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Wet Chemistry 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group {SDG): A9E0927 

Laboratory 
Sample Collection 

Sample Identification Identification Matrix Date 
FD-20 1905241 641 A9E0927-02 Sediment 05/24/19 
T 4-PDI2019-SC29-190524-01-03 A9E0927-03 Sediment 05/24/19 
T4-PDI2019-SC29-190524-03-05 A9E0927-04 Sediment 05/24/19 
T 4-PDI2019-SC29-190524-05-07 A9E0927-05 Sediment 05/24/19 
T 4-PDI2019-SC29-190524-05-07DUP A9E0927-05DUP Sediment 05/24/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A Modified 
Total Solids by Puget Sound Estuary Protocols (PSEP) 
Grain Size by American Society for Testing and Material (ASTM) Method D422 Modified 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were not required by the methods. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
methods. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

Samples FD-201905241641 and T 4-PDI2019-SC29-190524-03-05 were identified as 
field duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (%) 

Analyte FD-201905241641 I T 4-P DI2019-SC29-190524-03-05 RPD (Limits) 

I Total organic carbon I 
2.3 

I 
2.5 

I 
8 {~50} 

I 
3 

V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45378J6_AN3_RV1.DOC 



Concentration (%) 

Analyte FD-201905241641 I T 4-P DI2019-SC29-190524-03-05 RPD (Limits) 

I Total solids I 52.6 I 52.7 I 0 (S50) I 
X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

4 
V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45378J6_AN3_RV1.DOC 



Port of Portland, T4 
Wet Chemistry- Data Qualification Summary- SDG A9E0927 

No Sample Data Qualified in this SDG 

Port of Portland, T 4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG A9E0927 

No Sample Data Qualified in this SDG 

5 
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LDC #: 45378J6 
SDG #: A9E0927 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Apex Laboratories. LLC 

Date: 7/n!Jq 
Page:~

Reviewer:~ 
2nd Reviewer:_~-=-=--

P\~~ 
v 

METHOD: (Analyte) TOC (EPA SW 846 9060A Modified). Total Solids (PSEP 1006}. Grain Size (0422 Modified) 
7 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

I llalidaticc A[ea 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()\IP.r!'!ll nf rl!'!t!'l 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

FD-201905241641 

T4-PDI2019-SC29-190524-01-03 

T 4-PDI20 19-SC29-190524-03-05 

T 4-PDI2019-SC29-190524-05-07 

T 4-PDI2019-SC29-190524-05-07DUP 

I I Ccmmects 

A--t A-
A-
A 
7\i 
N 
N ro~~c.,.(rd:J 
!l 

~ 

-A LT:S 
.sw ({,~ l 

N J 
K 
I 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A9E0927-02 

A9E0927-03 

A9E0927-04 

A9E0927-05 

A9E0927 -05DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

Sediment 05/24/19 

I 

Notes: _________________________________________ _ 

L:\Anchor\Port of Portland- T4\45378J6W.wpd 1 



VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

Page:_1_of_1_ 
Reviewer: CR 
2nd reviewer: I/4,L-

All circled methods are applicable to each sample. 

~ .... .- ........... ID " • .L ~ 

l-~~ pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TK~r6+ CI04(~ ~ 
d-Ll pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN roc Cr6+ Clo{GC'o..("(\Srz e._J 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 ~ - ____-/ 

~'-S pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH~ TKN ~r6+ CloT ~S· J .. '--" --....._____; 
pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-PQ4 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ N02 S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TDS Cl F NO~ NO? S04 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

nH Tn~ r.1 F NO. NO. ~n 0-PO Alk r.N NH TKN Tnr. r.rn+ r.1n 

Comments: ____________________________________ _ 
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LDC#:45378J6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

I I 

Concentration (%} 

I 
Analyte 1 I 3 

I TOC 

I 

2.3 

I 

2.5 

I 52.6 52.7 : Total solids 

Page~of_(_ 
Reviewer: c2-=-

2nd Reviewer: /f{L: 

RPD (:s:50) 
I 

8 

I 0 

V:\FIELD DUPLICATES\Field Duplicates\FD _inorganic\201 9\45378J6.wpd 



EDD POPULATION COMPLETENESS WORKSHEET 

The we job number listed above was entered by t (\/\. 
Entered from Body or Summary 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

Ic. -All 

II. 

Ila. 

III. Reasonableness Checks 

Ilia. - Do all ND results have ND 

Illb. -Do all detect results have detect 

Illc. - If reason codes are used, do all qualified results have reason 

Ill d. 

Ill e. 

Ill f. 

Ill g. 

Illh. 

code field and vice versa? 

- Do blank concentrations in report match EDD, where data 

was due to blank? 

- Is the detect flag set to "N" for all "U" qualified blank 
results? 

- Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

-Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

-Are there any lab "R" qualified data? I Are the entry columns 
blank for these results? 

Illi. -Are there any discrepancies between the data packet and the 
EDD? 

Notes: *see discrepancy sheet 

EDD Populatoin Checklist-Anchor (word).docx 

Anchor 

YIN Initial Comments/ Action 

---
----

Date:-$t l1q 
Page:_l_of~ 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC September 9, 2019
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com

SUBJECT: Revised Port of Portland, T4, Data Validation

Dear Ms. Peterson,

Enclosed is the revised validation report for the fraction listed below. This SDG was received on July
3, 2019. Attachment 1 is a summary of the samples that were reviewed for analysis.

! Updated the QAPP reference

LDC Project #45434_RV1:

SDG # Fraction

1901248 Polychlorinated Dioxins/Dibenzofurans

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 Remedy;
March 2019

! USEPA, National Functional Guidelines for High Resolution Superfund Methods Data
Review, April 2016

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port of Portland - T4\45434ST.wpd

534 pages-ADV Attachment 1

EDD Stage 2B/4  90/10 LDC #45434 (Anchor Environmental-Seattle WA / Port of Portland, T4)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

Dioxins
(1613B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 1901248 07/03/19 07/25/19 0 3

A 1901248 07/03/19 07/25/19 0 1

Total T/CR 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4



LDC Report# 45434A21_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 & 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1901248 

Laboratory Sample 
Sample Identification Identification 

FD-20 1905241641 1901248-01 
T 4-PDI2019-SC29-190524-01-03** 190 1248-02** 
T 4-PDI2019-SC29-190524-03-05 1901248-03 
T4-PDI2019-SC29-190524-05-07 1901248-04 
T 4-PDI2019-SC29-190524-05-07DUP 1901248-04DUP 

**Indicates sample underwent Stage 4 validation 

1 
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Matrix 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 

Collection 
Date 

05/24/19 
05/24/19 
05/24/19 
05/24/19 
05/24/19 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 
Remedy (March 2019) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for High Resolution Superfund Methods Data Review (April 2016). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is comprised 
of the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25°/o. 

The static resolving power was at least 10,000 (1 0°/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were less 
than or equal to 20.0°/o for unlabeled compounds and less than or equal to 30.0°/o for 
labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria with the 
following exceptions: 

3 
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Date 

06/25/19 

Standard lon Abundance Associated Affected 
ID Compound Ratio (Limits) Samples Compounds Flag 

19062501 13C-1 ,2,3,4,7,8-HxCDD 1.44 (1.051.43) T 4-PDI2019-SC29-190524-01-03** 1 ,2,3,4,7,8-HxCDD J (all detects) 
T 4-PDI2019-SC29-190524-05-07 UJ (all non-detects) 

Total HxCDD J (all detects) 
UJ (all non-detects) 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits with the following exceptions: 

DUPID Affected 
(Associated Samples) Compound RPD (Limits) Compounds Flag AorP 

T 4-PDI2019-SC29-190524-05-07DU P 1 ,2,3,6,7,8-HxCDD 187 (S35) 1 ,2,3,6,7,8-HxCDD J (all detects) A 
(T 4-PDI2019-SC29-190524-05-07) 1 ,2,3,4,6,7,8-HpCDD 179 (S35) Total HxCDD J (all detects) 

OCDD 185 (S35) 1 ,2,3,4,6,7,8-HpCDD J (all detects) 
OCDF 183 (S35) OCDD J (all detects) 

OCDF J (all detects) 
Total HpCDD J (all detects) 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

Samples FD-201905241641 and T4-PDI2019-SC29-190524-03-05 were identified as field 
duplicates. No results were detected in any of the samples with the following exceptions: 

4 
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A or P 

p 



Concentration (pg/g) 

Compound FD-201905241641 T 4-PDI2019-SC29-190524-03·05 RPD (Limits) 

1 ,2,3,4,7,8-HxCDD 0.354 0.205U Not calculable 

1 ,2,3,6,7,8-HxCDD 1.65 1.85 11 (S50) 

1 ,2,3,7,8,9-HxCDD 0.527 0.759 36 (S50) 

1 ,2,3,4,6,7,8-HpCDD 44.2 37.4 17 (S50) 

OCDD 352 573 48 (S50) 

2,3, 7,8-TCDF 0.181U 0.376 Not calculable 

2,3,4, 7 ,8-PeCDF 0.341 0.409 18 (S50) 

1 ,2,3,4,7,8-HxCDF 0.775 1.26 48 (S50) 

1 ,2,3,6,7,8-HxCDF 0.303 0.425 34 (S50) 

2,3,4,6, 7 ,8-HxCDF 0.243* 0.322 28 (S50) 

1 ,2,3,7,8,9-HxCDF 0.183 0.355 64 (S50) 

1 ,2,3,4,6,7,8-HpCDF 4.04 4.07 1 (S50) 

1 ,2,3,4,7,8,9-HpCDF 0.365 0.341 7 (S50) 

OCDF 11.7 8.54 31 (S50) 

Total PeCDD 0.176U 0.884 Not calculable 

Total HxCDD 13.6 11.6 16 (S50) 

Total HpCDD 116 83.7 32 (S50) 

Total TCDF 0.181U 1.06 Not calculable 

Total PeCDF 2.47 2.77 11 (S50) 

Total HxCDF 7.89 9.26 16 (S50) 

Total HpCDF 15.0 13.7 9 (S50) 

5 
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X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Com~ound I Flag I A or P I 
All samples in SDG 191248 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 validation. 
Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to continuing calibration ion abundance ratio, DUP RPD, and results reported as 
EMPC, data were qualified as estimated in four samples. 

6 
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Port of Portland, T4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 1901248 

I Sam~le I Com~ound I Flag I AorP I Reason I 
T 4-PDI2019-SC29-190524-01-03** 1 ,2,3,4,7,8-HxCDD J (all detects) p Continuing calibration 
T 4-PDI2019-SC29-190524-05-07 UJ (all non-detects) (ion abundance ratio) 

Total HxCDD J (all detects) 
UJ (all non-detects) 

T 4-PDI2019-SC29-190524-05-07 1 ,2,3,6,7,8-HxCDD J (all detects) A Duplicate sample 
Total HxCDD J (all detects) analysis (RPD) 
1 ,2,3,4,6,7,8-HpCDD J (all detects) 
OCDD J (all detects) 
OCDF J (all detects) 
Total HpCDD J (all detects) 

FD-201905241641 All compounds reported as J (all detects) A Compound quantitation 
T 4-PDI2019-SC29-190524-01-03** estimated maximum possible (EMPC) 
T 4-PDI2019-SC29-190524-03-05 concentration (EMPC). 
T 4-PDI2019-SC29-190524-05-07 

Port of Portland, T4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 1901248 

No Sample Data Qualified in this SDG 

7 
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LDC #: 45434A21 
SDG #: 1901248 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: '1tf._~ f1 
Page:_j_of_ 

Reviewer: 11 ..--
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico A[ea I ] Cam meets 

I. Sample receipt/Technical holding times A-t-A-
II. HRGC/HRMS Instrument performance check J_ 
Ill. Initial calibration/ICV Jt_,k Rq)~ 2D_4.c \al~ &.LlA.r~ 
IV. Continuing calibration s~ v &.t tt•~ 

\ 

v. Laboratory Blanks ~ ... 

VI. Field blanks ~ 
VII. Matrix spike/Matrix spike duplicates /PlA-f ~/9ti 
VIII. Laboratory control samples ~ O~g 

IX. Field duplicates sW 1):::. 1 +;"? 
X. Labeled Compounds J-
XI. Compound quantitation RULOQ/LODs >vJ Not reviewed for Stage 28 validation. 

XII. Target compound identification Not reviewed for Stage 28 validation. 

XIII. System performance j_ Not reviewed for Stage 28 validation. 

XIV. Overall assessment of data A 
Note: A = Acceptable 

N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 
I d t St 4 l"d t" **I d n icates sample un erwen age va1 a 1on 

Client ID LabiD Matrix Date 

1 FD-201905241641 1901248-01 Sediment 05/24/19 

2 T4-PDI2019-SC29-190524-01-03** 1901248-02** Sediment 05/24/19 

3 T 4-PDI20 19-SC29-190524-03-05 1901248-03 Sediment 05/24/19 

4 T 4-PDI2019-SC29-190524-05-07 1901248-04 Sediment 05/24/19 

5 T 4-PDI2019-SC29-190524-05-07DUP 1901248-04DUP Sediment 05/24/19 

6 

7 

8 

Q 

Notes: 

L:\Anchor\Port of Portland- T4\45434A21W.wpd 1 
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VALIDATION FINDINGS CHECKLIST 

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. / 
II. GC/MS Instrument performance check 

Was PFK exact mass 380.9760 verified? / 
Were the retention time windows established for all homologues? / 
Was the chromatographic resolution between 2,3, 7,8-TCDD and peaks representing /" 
any other unlabeled TCDD isomers < 25% ? 

Is the static resolving power at least 10,000 (10% valley definition)? / 

Was the mass resolution adequately check with PFK? 7 

Was the presence of 1 ,2,8,9-TCDD and 1 ,3,4,6,8-PeCDF verified? / 
lila. Initial calibration 

Was the initial calibration performed at 5 concentration levels? / 
Were all percent relative standard deviations (%RSD) ~ 20% for unlabeled / compounds and < 35% for unlabeled compounds? 

Did all calibration standards meet the lon Abundance Ratio criteria? / 
Was the signal to noise ratio for each target compound and labeled compound ~ 

/ 10? 

lllb. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration / for each instrument? 

Were all concentrations for the unlabeled compounds and for labeled compounds / 
within QC limits? 

IV. Continuing calibration / 

"" Was a continuing calibration performed at the beginning ~of each 12 hour 
period? 

Were all concentrations for the unlabeled compounds and for labeled compounds / 
within QC limits (Method 16138, Table 6)? 

Did all continuing calibration standards meet the lon Abundance Ratio criteria? / 
V. Blanks 

Was a method blank associated with every sample in this SDG? / , 

Was a method blank performed for each matrix and whenever a sample extraction / 
was performed? 

Was there contamination in the method blanks? / 
VI. Field blanks 

Were field blanks identified in this SDG? ./~ 

Were target compounds detected in the field blanks? / 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 
Were th~ ~S/MSD p~rc~nt reco'bWf/oR) and the relative percent differences 

I (RPD) wrthrn the QC lrmrts? - / 
Levei1Vchecklist_1613B rev02.wpd 
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VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Laboratory control samples 

Was an LCS analyzed per extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? / 
Were target compounds detected in the field duplicates? / 
X. Labeled Compounds {J I 

Were labeled compounds within ~~;6~ criteria? / 
Was the minimum S/N ratio of all labeled compound peaks > 1 0? / 
XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 
Were the correct labeled compound, quantitation ion and relative response factor 

/ (RRF) used to quantitate the compound? 

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and 
/ dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 

/ labeled standard? 

For 2,3, 7,8 substituted congeners without associated labeled standards, were the 

/v relative retention times of the two quantitation peaks within 0.005 time units of the 
RRT measured in the routine calibration? 

For non-2,3, 7,8 substituted congeners, were the retention times of the two / lquantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? / 
Was the lon Abundance Ratio for the two quantitation ions within criteria? ,A.. /~ / 
Was the signal to noise ratio for each target compound ~2.5 and ~ 10 for the labeled / compound? 

Does the maximum intensity of each specified characteristic ion coincide within ~ 2 /; 
seconds (includes labeled standards)? 

For PCDF identification, was any signal (SIN .:::_ 2.5, at~ seconds RT) detected in 
the corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? 
/ 

I 
XIII. System performance 

System performance was found to be acceptable. A 
XIV. Overall assessment of data 

/ 

Overall assessment of data was found to be acceptable. / 

Level IV checklist_1613B rev02.wpd 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

-- --

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1 ,2,3,7,8-PeCDD G. OCDD L. 1 ,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3, 7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

1 E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes: ________________________________________________________________________ -============================================ 

COMPNDList. wpd 



LDC #: ·~ ;t/ A-;;..\ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

- -- -----

LYlt>i.N/A 
Y {N)N/A .....,.1'-""1 '-411 VVI 1\.11 1'-..4111~ V'-"IIUI '-4\.IVII V\.'-411'-A'-41 '-AV Ill"'""'- \,I IV lVII I ,....,t..AII'-A"-411'\J'-' I '-'-41oi'V VI ... .....,. 1'-A ii - cone (ng/ml) Finding lon 

# Date Standard ID Compound Finding %0 Abundance Ratio " Associated Samples 

uf~LJq J4o1Phj)\ '~~ L 4~ l t ,o~-L ~) 2, ti.Jct<£f~v) 
/ M~' ;..__ \ / 

V:\Validation Worksheets\Dioxins\1613\CONCAL.wpd 
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Qualifications 

--:r /tA--:I /-t> (+T) 
/ 

I 



LDC #: 4r4:N-Jr.:l-( VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

ase see quam1cat1ons oe1ow ror au questions answerea .. N ... Not appucao1e questions are 1aemmea as ··NtA··. 
y N/A Was a duplicate sample analyzed for each matrix in this SDG? 
y N N/A Were all duplicate sample relative percent differences (RPD) ~50? 

DUP_16.wpd 
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LDC#:45434A21 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: HRGC/HRMS PCDD/PCDF (EPA SW 846 Method 8290) 

Concentration (pg/g) 
RPD 

Compound 1 3 (~50) 

c 0.354 0.205U NC 

D 1.65 1.85 J)(J(J 

E 0.527 0.759 ~ 

F 44.2 37.4 17 

G 352 573 ~ 

H 0.181 u 0.376 NC 

J 0.341 0.409* 18 

K 0.775 1.26 48 

L 0.303 0.425 34 

M 0.243* 0.322 28 

N 0.183 0.355 64 

0 4.04 4.07 1 

p 0.365 0.341 7 

Q 11.7 8.54 31 

s 0.176U 0.884* NC 

T 13.6 11.6 16 

u 116 83.7 32 

v 0.181 u 1.06 NC 

w 2.47 2.77* 11 

X 7.89* 9.26* 16 

y 15.0 13.7 9 

*EMPC 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45434A21.wpd 
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LDC #: qrilz~Jr~' VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

vZN N/A 
r 

# Date Sample ID Finding Associated Samples 

I ~ If 
All compounds reported as estimated I'/ "1 

-AtL maximum possible concentration (EMPC) 

Comments: See sample calculation verification worksheet for recalculations i.}o ~L 

V:\ Validation Worksheets\Dioxins\ 1613\COMQUA 1613 _ EMPC _Anchor. wpd 
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LDC#: lli~~ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:_lofL 

Reviewer:____ll 
2nd Reviewer:c::::1-

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the com pounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax= Area of compound, 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (S/X) 

Cx =Concentration of compound, 
S = Standard deviation of the RRFs, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

Calibration ~verag: I Re::~:~~:·d I 

1

- ~!iFJ(OO 1

1 

Rec::~N: ~~~~ Recalc•!lated I 

# Standard ID Date Compound (Reference Internal Standard) RRF (initial) RRF (initial) ( OfS=Vj std) <fc~~td)~ %RSD 

1 \eM- c-;foJ1tq 2,3,7,8-rcoFC3c-2,3,7,8-rcoF) z:>""tft.J- O,t1''Lf D,(/1, 0 .. 9.1 -S:~/ .s.'f3 
2,3,7,8-TCDD C3C-2,3,7,8-TCDD) b.~ f} 0~ ~f) {). ~ /e> 0. f'T lo.~ b.1D 
1,2,3,6,7,8-HxCDD C3C-1,2,3,6,7,8-HxCDD) tJ • ~ 3 {), (, :.:6 0, f (p 0 .. ~ b '9. -3-_r- ~ , \ () 
1,2,3,4,6,7,8-Hpcoo C3C-1,2,4,6,7,8,-HpCDD) 0 · Gf'1 () .. cq lJ .. ~q tJ .. c~ g t1, C'f 1 (), Vf.p 
OCDF C3C-OCDF) t>. &f tJ 0 ~ Cf4-- ~ .. 0) ?' {), C r 1 ;:J-, ~ (;:>. r ).g 

2 r-2~,3~,7~,8_-T_C_D_F~C_
3

C_-2~,3~,7~,8--T-C_D_F~)----------~~----------ir--------_,lr-----------~r----------~r------------~~----------~ 
2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6, 7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) 

OCDF (1 3C-OCDF) 

3 ~2~,3~,7~,8~-T~C~D~F~C
3

~C~-2~,3~,7~,8~-T~C~D~F~)----------~~----------~r---------~l~----------~~----------~r------------~~----------~ 
2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6, 7,8,-HpCDD) 

OCDF C3C-OCDF) 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results. 

V:\Validation Worksheets\Dioxins\1613\INICLC16.wpd 



LDC #: ~4-A?i VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_tofl_ 

Reviewer: 1"<._ 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

D Calibration Average RRF - Cone -· II R••::~~ated IIi Reported ill Recalculated II 

Standard ID Date Compound (Reference Internal Standard) (initial) (CC) (CC) %0 %0 

1 \~o~~~j>\ ?/~..11'1 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) (), 14 1. tf~ ~r. ~.0 
2,3,7,8-rcoo c3c-2.3.7,8-rcoo) }'\. o~ t> .. tto P.. .. 7 Jt ..};?l. ?-,_& 
1,2,3,6,7,8-HxCDD C3C-1,2,3,6,7,8-HxCDD) 0. tf ~ ~ .. -z. ~- 7-
1 .2.3,4,6,7,8-Hpcoo c3c-1 .2,4.6,7.8.-HpCDD) /) • oror. 4-1. ~ 41._p 
acoF c3

c-ocoF) ~ • 1 A 1 G) r 1 o ' 
2 r-2,~3~,7~,8_-T_C_D_F~C_

3

C_-_2,~3~,7~,8--T-C_D_F~)---------+------------ir-----------ir-----------;~-------------;l~----------~l 
2,3, 7,8-TCDD C3C-2,3, 7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

3 r-2,~3~,7~,8_-T_C_D_F~C_
3

C_-_2,~3~,7~,8--T-C_D_F~)---------+------------ir-----------i~----------;~-------------;l~----------~l 
2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6, 7,8-HpCDD C3C-1 ,2,4,6, 7,8,-HpCDD) 

OCDF C3C-OCDF) 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

V:\ Validation Worksheets\Dioxins\ 1613\CONCLC16. wpd 



LDC #: tJ~?7~ A~ f VALIDATION FINDINGS WORKSHEET 
Ongoing Precision and Recovery Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:~of_L_ 

Reviewer: .!'l --=--
2nd Reviewer: ~ 

The percent recoveries (%R) of the Ongoing Precision and Recovery (OPR) were recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSe/SA 

RPD = I SSe- SSeDI * 2/(SSe+ SSeD) 

OPR ID: Df'\2. 

I Compound I 
lti!JIIIIrllfftilllllfrlllllllll!llfllllllllllltrlfllllllf~tlllllllllll~lll~ 

2,3,7,8-TeDD 

1,2,3, 7,8-PeeDD 

1,2,3,4,7,8-HxeDD 

1,2,3,4, 7,8,9-HpeDF 

OeDF 

Where: sse= Spiked sample concentration 
sseo =Duplicate Spiked sample concentration 
SA= Spike added 

Spike Spiked Sample 

~dm (1\ } ctt~e/ ~on ,. } 
..._, 

------- "-' -.....J 

OPR nPRn OPR nPRn 

f). '() ~:1. p 

;2..0,0 ~ 
:z.oq 

,v lglr 
1..00 Y\1 

V:\Validation Worksheets\Dioxins\1613\0PRCLC.wpd 

I OE!B II OE!BD II OE!BlOE!BD I 
I Percent Recovery II Percent Recovery II RPD I 

~ RP-r.~lr. ~ R~r.~lr. - .... 

J4?? f~? 
Jl-'- r/J.-
IDS loS 
Cf:2.~ 2. Gf;2- .. 

tot{ It>~ 



LDC #: M~¥){ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Were all reported results recalculated and verified for all level IV samples? 

Page:J.ofJ_ 

Reviewer:_)t~--
2nd reviewer: ~ ,./" 

Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (Ax}(ls}(DF} Example: 
(Ais)(RRF)(Va)(%S) 

t::-Ax = Area of the characteristic ion (EICP) for the compound Sample 1.0. ~ 
to be measured 

Ais = Area of the characteristic ion (EICP) for the specific 
internal standard 

J,1oe1_ Is = Amount of internal standard added in nanograms (ng) Cone.= ( } ( 2~ H ( } 
( ?_ {".).~ ) ( 0, &flo ) ( t:f, bl )(o~ 

Va = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

;2->4 RRF = Relative Response Factor (average) from the initial = ~~ calibration 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 

# Sample ID Compound 
co~'Mmtion 

( ) 
c~~tion 

( ) Qualification 

E 
y........, 

.J. ... >t-?--- ~~~ -

V:\VALIDATION WORKSHEETS\DIOXINS\1613\RECALC16.DOC 



LDC #: 45 '13 y EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by 

Entered from Body or Summary 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

Ic. -All 

II. 

Ila. 

lib. 

III. Reasonableness Checks 

lila. - Do all ualified ND results have ND 

Illb. -Do all detect results have detect 

Illc. 

Ill d. 

Ill e. 

Ill f. 

Illg. 

Illh. 

IIIi. 

- If reason codes are used, do all qualified results have reason 

code field and vice versa? 

- Do blank concentrations in report match EDD, where data 

was due to blank? 

- Is the detect flag set to "N" for all "U" qualified blank 
results? 

- Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

-Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

-Are there any lab "R" qualified data? I Are the entry colunms 
blank for these results? 

-Are there any discrepancies between the data packet and the 
EDD? 

Anchor 

YIN Initial Comments/ Action 

--
-
-;_ 

't 
-1-

N 
Notes: __________ *~se~e~d~i~sc~r~e~pa~n~c~y~s~h~e~e~t ________________________________________________________________________________________ __ 

EDD Populatoin Checklist-Anchor (word).docx 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC  September 9, 2019
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com

SUBJECT: Revised Port of Portland, T4, Data Validation

Dear Ms. Peterson,

Enclosed are the revised validation reports for the fractions listed below. This SDG was received on
July 5, 2019. Attachment 1 is a summary of the samples that were reviewed for each analysis.

! Updated the QAPP reference

LDC Project #45449_RV1:

SDG # Fraction

A9F0035 Semivolatiles, Wet Chemistry

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 Remedy
March 2019

! USEPA, National Functional Guidelines for Organic Superfund Methods Data Review,
January 2017

! USEPA, National Functional Guidelines for Inorganic Superfund Methods Data
Review, January 2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


41 pages-ADV Attachment 1

EDD Stage 2B/4  90/10 LDC #45449 (Anchor Environmental-Seattle WA / Port of Portland, T4)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

SVOA
(8270D)

TOC
(9060A)

Total
Solids
(PSEP)

Part.
Size

(D422M)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A A9F0035 07/05/19 07/26/19 1 2 0 2 0 2 0 3

A A9F0035 07/05/19 07/26/19 0 1 0 1 0 1 0 1

Total J/CR 1 3 0 3 0 3 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 14

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port of Portland - T4\45449ST.wpd



LDC Report# 45449A2a_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August20,2019 

Parameters: Semivolatiles 

Validation Level: Stage 28 & 4 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9F0035 

Laboratory Sample 
Sample Identification Identification 

RB-201905301712 A9F0035-01 
T4-PDI2019-SG21-190531 A9F0035-14 
T 4-PDI2019-SG26-190530 A9F0035-15 
T4-PDI2019-SG38-190531 ** A9F0035-16** 
T4-PDI2019-SG38-190531 MS A9F0035-16MS 
T4-PD12019-SG38-190531 MSD A9F0035-16MSD 

**Indicates sample underwent Stage 4 validation 

1 
V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45449A2A_A34_RV1.DOC 

Matrix 
Water 

Sediment 
Sediment 
Sediment 
Sediment 
Sediment 

Collection 
Date 

05/30/19 
05/31/19 
05/30/19 
05/31/19 
05/31/19 
05/31/19 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017}. Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Semivolatile Organic Compounds (SVOCs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 20.0°/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (r2) were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

Sample RB-201905301712 was identified as a rinsate blank. No contaminants were 
found. 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(

0/oR) were not within QC limits for sample T4-PDI2019-SG26-190530. No data were 
qualified for samples analyzed at greater than or equal to SX dilution. 

VIII. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicate (MSD) sample analysis was performed on 
an associated project sample. Percent recoveries (0/oR) were within QC limits. Relative 
percent differences (RPD) were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) and laboratory control samples duplicates (LCSD) 
were analyzed as required by the method. Percent recoveries (0/oR) were within QC 
limits. 

Relative percent differences (RPD) were within QC limits with the following exceptions: 

LCSID RPD 
(Associated Samples) Compound (Limits) Flag A or P 

9060576-LCS/D 1-Methylnaphthalene 32 (~30) UJ (all non-detects) p 
(All water samples in SDG 2-Methylnaphthalene 32 (~30) UJ (all non-detects) 
A9F0035) 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sample I Compound I Finding I Flag I A or P I 
T 4-PDI2019-SG21-190531 Benzo(b )fl uoranthene Peak separation for structural J (all detects) A 
T4-PDI2019-SG26-190530 Benzo(k)fluoranthene isomers is insufficient for J (all detects) 

accurate quantification. 

Raw data were not reviewed for Stage 28 validation. 

4 
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XIII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to LCS/LCSD RPD and peak separation, data were qualified as estimated in three 
samples. 

No results were rejected in this SDG. 

5 
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Port of Portland, T4 
Semivolatiles - Data Qualification Summary- SDG A9F0035 

I Sam~le I Com~ound I Flag I A or P I Reason I 
RB-201905301712 1-Methylnaphthalene UJ (all non-detects) p Laboratory control 

2-Methylnaphthalene UJ (all non-detects) samples (RPD) 

T4-PDI2019-SG21-190531 Benzo(b )fluoranthene J (all detects) A Compound quantitation 
T 4-PDI2019-SG26-190530 Benzo(k)fluoranthene J (all detects) (peak separation) 

Port of Portland, T4 
Semivolatiles - Laboratory Blank Data Qualification Summary- SDG A9F0035 

No Sample Data Qualified in this SDG 

6 
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LDC #: 45449A2a 
SDG #: A9F0035 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Date: ~!tlflt r 
Page:_Lof_L 

Reviewer:______:!!::] 
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

I llalidaticc Area 

Sample receipt/Technical holding times 

GC/MS Instrument performance check 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

SurroQate spikes 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I d t St 4 **I d n icates samples un erwen age rev1ew 

Client ID 

1 \ RB-201905301712 

2 "']..- T4-PDI2019-SG21-190531 

3 T 4-PDI20 19-SG26-190530 

4 T 4-PDI2019-SG38-190531 ** 

5 T4-PDI2019-SG38-190531 MS 

6 T4-PDI2019-SG38-190531MSD 

7 

A 

Notes: 

1 '\ nbo11~ 

I I Cam meets 

A-LA 
A .. 

At.b Qlo ~~~"'J()(V 
~ 

I 

A 
tJl? "-\?::... 

\ 

..::,vJ 
~ 

~vJ ~\0 
tJ 
b 

~vJ Not reviewed for Stage 28 validation 

A Not reviewed for Stage 28 validation 

b. Not reviewed for Stage 28 validation 

A 
NO = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

LabiD 

A9F0035-01 

A9F0035-14 

A9F0035-15 

A9F0035-16** 

A9F0035-16MS 

A9F0035-16MSD 

\ul !E=-?; v 
~ ~?0 

SB=Source blank 
OTHER: 

Matrix Date 

Water 05/30/19 

Sediment 05/31/19 

Sediment 05/30/19 

Sediment 05/31/19 

Sediment 05/31/19 

Sediment 05/31/19 

L:\Anchor\Port of Portland- T4\45449A2aW.wpd 1 
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LDC #: tf ~ lf'+, A 2o.....~ VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles (EPA SW 846 Method 82700)_ 

Validation Area Yes No NA 

I. Technical holding times 

Were all technical holding times met? / 

Was cooler temperature criteria met? / 

II. GC/MS Instrument performance check 

Were the DFTPP performance results reviewed and found to be within the specified / criteria? 

Were all samples analyzed within the 12 hour clock criteria? / 

11/a. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analysis? / 

Were all percent relative standard deviations (%RSD) ~ 20% and relative response / 
factors (RRF) within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve / fit acceptance criteria of> 0.990? 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration v 
for each instrument? 

Were all percent differences (%D)< 30%? / 
IV. Continuing calibration 

Was a continuing calibration standard analyzed at least once every 12 hours for 
/ each instrument? 

Were all percent differences (%D) ~ 20% and relative response factors (RRF) within / method criteria? 

V. Laboratory Blanks 

Was a laboratory blank associated with every sample in this SDG? ....,..-
Was a laboratory blank analyzed at least once every 12 hours for each matrix and / 
concentration? 

Was there contamination in the laboratory blanks? If yes, please see the blanks .,...-e-
validation findings worksheet. 

VI. Field blanks -Were field blanks were identified in this SDG? / 

Were target compounds detected in the field blanks? /'f.-

VII. Surrogate spikes 

Were all surrogate percent recovery (%R) within QC limits? 
/..-

If 2 or more base neutral or acid surrogates were outside QC limits, was a .......... f.-
reanalysis performed to confirm %R? 

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to I/~ 
confirm %R? 

VIII~ Matrix spike/Matrix spike dupjicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analvzed in this SDG? / 

Level IV Checklist_8270D_rev02.wpd 
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Reviewer: FT 

2nd Review~ 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 

1/ (RPD) within the QC limits? . 
IX Laboratory control samples 

Was an LCS analyzed per extraction batch? / 
Were the LCS percent recoveries (o/oR) and relative percent difference (RPD) within / the QC limits? 

X Field duplicates. 

Were field duplicate pairs identified in this SDG? / 
Were target compounds detected in the field duplicates? 

XI. Internal standards 

Were internal standard area counts within -50% to +1 00% of the associated 
/ calibration standard? 

Were retention times within + 30 seconds of the associated calibration standard? / 
XII. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 
Were the correct internal standard (IS), quantitation ion and relative response factor / (RRF) used to quantitate the compound? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and / dry weight factors applicable to level IV validation? 

XIII. Target compound identification 

Were relative retention times (RRT's) within+ 0.06 RRT units of the standard? / 
Did compound spectra meet specified EPA "Functional Guidelines" criteria? / 
Were chromatogram peaks verified and accounted for? / 
XIV. System performance 

System performance was found to be acceptable. ~ 
XV. Overall assessment of data / , 
Overall assessment of data was found to be acceptable. 

Level IV Checklist_8270D_rev02.wpd 
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VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 

- - -

A. Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Bis (2-chloroethyl) ether DD. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1 ,4-Dioxane K 1. o,o' ,o"-T riethylphosphorothioate 

D. 1 ,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo(k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 ,4-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M1. 1 ,4-Naphthoquinone 

F. 1 ,2-Dichlorobenzene HH. 2,4-Dinitrophenol JJJ. lndeno(1 ,2,3-cd)pyrene LLLL. Benzaldehyde N 1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz(a,h)anthracene MMMM. Caprolactam 01. 1,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran Lll. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1 ,2-Diphenylhydrazine Q1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-M ethyl phenol R 1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1MDT) V1. 1 ,4-phenylenediamine 

0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene WW. 1 ,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene UUU.Benzo(b)thiophene WWWW .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1 ,2,4-Trichlorobenzene TT. Pentachlorophenol VW. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. a-Toluidine 

S. Naphthalene UU. Phenanthrene WWW.Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2,6-Dimethylnaphthalene ZZ.ZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene 01. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2.Cyfluthrin 

Z. 2,4, 5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline DOD. Chrysene FFFF. Retene H1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA lon~r list plus.wpd 



LDC#: rs-- 'ft./~ h).~ 
METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

Page:_~/ 
Reviewer: FT 

2nd Reviewer: ;;::::::::::= 



LDC#: !(Sift./ '119-~~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Laboratory Control Samples (LCS) 

se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a LCS required? 
~ Were the LCS/LCSD percent recoveries (%R) and the relative percent differences (RPD) within the QC limits? 

-- - - ----

LCS LCSD 
# LCS/LCSD ID Compound %R (Limits) %R (Limits) RPD (Limits) Associated Samples 

qotoo?1b -~\.1' TL:L ( ) ( ) "?>2 ( ~() ) oJJ ~ 
w ( ) ( ) ~J.. ( ?0 ) .. \J 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( ) 

( ) ( ) ( J 

LCSLCSD.wpd 
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LDC #: l/S''ft/Cfl] ~ VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and CRQLs 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

'e se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: __ ~f / 

Reviewer: FT 
2nd Reviewer: C> ... 

Y N/A Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
Y N/A Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Sample ID Compound Finding Qualifications 
I 

'fJ lP \?,~\<. ~.e O~ot h 0 A _.-\or ~~ LA 2- ~ ~61 J:\ \\ _\-\ 
I 

I t I 

.!> ,.( L-\ t- -\-vt ( 0\.\ ' J • 
\.>~W\-e..f> \~ 

I 

\ f\ «:>\..\,~ q-ell\iT 1-cl lAL<..\.Atf otT-t 

I ~\)~11\ ti ~ "';J\o ~, 
I 

v ~ 

Comments: See sample calculation verification worksheet for recalculations 
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LDC#: r~- 'I 'I <t If 2 q_ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ lot _L 
Reviewer: FT 

2nd Reviewer: Cd , 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF =sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) 

Calibration 

# Standard ID Date Compound 

I CAL 4/12/201!9 s 
GCMS10 GG 

A9D1505 uu 
DOD 

LLL 

041219 GCMS 10 

Where: 

Reported Recalculated 

(RRF 500ng/ml std) (RRF 500ng/ml std) 

1.147102 1.147102 

1.407188 1.407188 

1.177029 1.177029 

1.096461 1.096461 

1.174822 1.174822 

Ax = Area of compound 
Cx = Concentration of compound 
S = Standard deviation of the RRFs 
X = Mean of the RRFs 
Ais = Area of associated internal standard 
Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.035252 1.035252 10.717520 

1.286670 1.286670 10.971540 

1.085248 1.085248 12.232740 

1.058934 1.058934 2.949131 

1.081412 1.081412 8.424744 

Recalculated 

%RSD 

10.717520 

10.971540 

12.232740 

2.949131 

8.424744 



LDC #: ___!:IS!ft/. Cf JT-~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: --~f _L 
Reviewer: FT 

2nd Reviewer: C? 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 1 00 * (SIX) 

- ---

Calibratio1n 

# Standard ID Date Compound 

I CAL 1/30/2019 s 
GCMS5 GG 

A9A3103 uu 
DOD 

Ill 

013019 GCMS 5 

Where: 

Reported Recalculated 

(RRF 500ng/ml std) (RRF 500ng/ml std) 

1.100540 1.100540 

1.381346 1.381346 

1.161203 1.161203 

1.107315 1.107315 

1.016943 1.016943 

Ax= Area of compound 
Cx = Concentration of compound 
S =Standard deviation of the RRFs 
X = Mean of the RRFs 
Ais = Area of associated internal standard 
Cis = Concentration of internal Standard 

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.066921 1.066921 5.537751 

1.320947 1.320947 5.949628 

1.097729 1.097729 11.424400 

1.074697 1.074697 1.516659 

0.959388 0.959388 12.802630 

Recalculated 

%RSD 

5.537751 

5.949628 

11.424400 

1.516659 

12.802630 



LOC #: f £Y L/ 'JIJ 2.~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: _IT 
2nd ReviewerQ"'="-=-· ____ 

The percent difference 1(%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RHF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

I Reported I Recalculated 

Standard 10 Calibration Compound (Internal Standard) Average RRF 

I 
RRF 

I 
RRF 

# Date {Initial) . {CC) ~CC) 

1 tM -lO "'(\b h, :, (1st IS) \. 0'"'3b"')S~ \· OG, 9Hof:> \·O~'i\loi 
Of>'-\Y q(=r (2"d IS) \-l').,.~i,L,10 \.-,? S"l-0.,..... l· ?~'5u:J)/ 

~V\ (3'd IS) ,.o~i \. \ S(!::)( \·\Sl01 
000 (4th IS) \· o~e~34- l . \1.00? c,( \ • \ J.tJ o'.i 
\,...l- \,.- (5th IS) \· I?~\'+\ v \. \1'5" 14, l · \1S1~'1 

(6th IS) 

2 (1st IS) 

(2nd IS) 

(3'd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

3 (1st IS) 

(2"d IS) 

(3'd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

II Reported I Recalculated I 
II 

%0 
I 

%0 
I 

?> ·? .3--3 
.,,~ 3.-¥' 
(p.D ~b 
~,){ ~.){ 
'6.7 '6 ./ 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 
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VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT / 
2nd reviewer: c;2 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

5 I ID ampe 

Surrogate 
Spiked 

N itrobenzene-d5 2..-S"O 0 

2-Fiuorobiphenyl 

' T erphenyl-d 14 ~ 
Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

5 I ID amp1e 

Surrogate 
Spiked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-d5 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

5 I ID ampe 

Surrogate 
S_pjked 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

Terphenyl-d14 

Phenol-d5 

2-Fiuorophenol 

2,4, 6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

\to6l.O? (p{J 

\to\b. &.\ 9 fo~ 

'1.1. ~A; qo 

Perce.nt 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

lt(, 0 

~<;' \ 
90 ~ 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: l{'S""l/</i l]a ~ VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: C::::: 

The percent recoveries (%R) and Relative Percent Difference (RPD) ofthe matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

% Recovery = 1 00 * (SSC - SC)/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I MSC - MSC I * 2/(MSC + MSDC) MSC = Matrix spike concentration 

MS/MSD samples: .., ...\. L, 

I Compound I 
Spike Sample Spiked Sample 

Ad\h Conce~\~ion Conce~~ion 
( \All. ) (~ vr (\t~ \ .Y 

r M~ (j ---'M~n 
....._, u \J {)M~n ------ M~ 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene 124 1\'b ~·3 _SQD 5~1 

Pentachlorophenol 

Pyrene 1J.4 _:]_i_f) ~.~ 10, ~~2 

SC = Sample concentation 

MSDC = Matrix spike duplicate concentration 

M~+riv ~nil.ro M~+riv ~nikl'> '"' I MSlMSD I 
Percent Recovery Percent Recovery I RPD I 

... -• Q.,.,..~.,.. ... R~~;~l~ r.. Q.,.,..,..,.. 

(?~ "~ lo 10 ~ ~ 

qy ~~ !i± ~~ l J 

-

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. 

MSDCLC.wpd 



LDC #: 'f S''/VJ r.ta<::c. VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 8270D) 

Page:_1_of_1_ 

Reviewer:_..EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSG = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: 9 O(po4 \ fQ - \.4/) 

I I 
Spike Spike I I CS II I CSD II 
Adfkd C~n~\t:(" I II II Compound ( \A9v _tA.fi Percent Recove!1_ Percent Recove!1 

~M~Ii.tti.llll\tl~t (j 
Ql ~~n '-"' \J 

I~~ I~~ 1 ~~n ..... _. 
Ror::.lr .... Ror,.lr .... 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol 

Acenaphthene 5'?,?] t-JA- ~v4 \.j~ <1>1 ~1 ............. ----
Pentachlorophenol ~ 

~ lJ "" 0,~ t.JA-/ 
/ 

Pyrene ~'?~ ')'1, !..\ 

/ 

I CS£1 CSD I 
RPD I 

-• RPr::.lr1 1l::.tPti 

--

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
2nd reviewer: V/ 

i___)J_NL8_ 
~ 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AWsHVt}(DF}(2. 0} Example: 
(A;5)(RRF)(V0)(Vi)(%S) 

~~: Ax = Area of the characteristic ion (EICP) for the Sample I.D. q 
' compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard G ~~yL,) (wool (~) Is = Amount of internal standard added in nanograms (ng) Cone. = 

vo = Volume or weight of sample extract in milliliters (ml) or ( 13 'd. 5"\");) l) \ \·2B""'w )(\~·1'"1) (o1P9l grams (g). 

v, = Volume of extract injected in microliters (ul) = 
VI = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. ~~- CI.IP ~\~ %S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup 

Reported Calculated 

# Sample ID Compound 
Conc~;,\tn 

(\A / C~n=\~ Qualification 

~ ~~ '").~ -~ l! '),4~~d\l 
T 

I 

RECALC.wpd 
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LDC Report# 45449A6_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 20, 2019 

Parameters: Wet Chemistry 

Validation Level: Stage 28 & 4 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A9F0035 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T4-PDI2019-SG21-190531 A9F0035-14 Sediment 05/31/19 
T 4-PDI2019-SG26-190530 A9F0035-15 Sediment 05/30/19 
T4-PDI2019-SG38-190531 ** A9F0035-16** Sediment 05/31/19 
T4-PDI2019-SG38-190531-DUP A9F0035-17 Sediment 05/31/19 
T4-PD12019-SG38-190531 DUP A9F0035-16DUP Sediment 05/31/19 

**Indicates sample underwent Stage 4 validation 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A Modified 
Total Solids by Puget Sound Estuary Protocols (PSEP) 1986 
Grain Size by American Society for Testing and Material (ASTM) Method D422 Modified 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were not required by the methods. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

Matrix spike (MS) and matrix spike duplicates (MSD) analyses were not required by the 
methods. 

VII. Duplicate Sample Analysis 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

Samples were identified as field duplicates. No results were detected in any of the 
samples with the following exceptions: 

Concentration (%) 

Grain Size T 4-P D12019-SG38-190531 ** I T4-PDI2019-SG38-190531-DUP RPD (Limits) 

I Gravel (>2.00 mm) I 0.12 I 0.28 I 80 {:550) I 
4 
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Concentration {%) 

Grain Size T 4-P DI2019-SG38-190531 ** T4-PDI2019-SG38-190531-DUP RPD {Limits) 

4.75 mm 0.01U 0.11 Not calculable 

2.00 mm 0.12 0.17 34 (S50) 

Sand (0.063 - 2.00 mm) 98.1 97.2 1 (S50) 

0.85 mm 0.49 0.37 28 (S50) 

0.425 mm 17.2 14.7 16 (S50) 

0.250 mm 61.5 63.7 4 (S50) 

0.150 mm 17.7 16.9 5 (S50) 

0.106 mm 0.81 0.96 17 (S50) 

0.075 mm 0.30 0.40 29 (S50) 

0.063 mm 0.11 0.16 37 (S50) 

Silt (0.005 mm < 0.063 mm) 1.70 1.90 11 (S50) 

Clay (<0.005 mm) 0.10 0.60 143 (S50) 

X. Sample Result Verification 

All sample result verifications were acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

5 
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Port of Portland, T4 
Wet Chemistry - Data Qualification Summary - SDG A9F0035 

No Sample Data Qualified in this SDG 

Port of Portland, T4 
Wet Chemistry - Laboratory Blank Data Qualification Summary - SDG A9F0035 

No Sample Data Qualified in this SDG 

6 
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LDC #: 45449A6 
SDG #: A9F0035 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Apex Laboratories. LLC 

Date:?bk 
Page:_l_of_L 

Reviewer: ~ 
2nd Reviewer: ut::::.. 

METHOD: (Analyte) TOC (EPA SW 846 9060A Modified). Total Solids (PSEP 1986). Grain Size (0422 Modified) 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

Va~~ _. .L" ArAa 

Sample receipUTechnical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Sj>ike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()w:>r~ll nf rl~t~ 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

I d tSt 4 **I d" n 1ca es samples un erwen age rev1ew 

Client ID 

1 T 4-PDI20 19-SG21-190531 

2 T 4-PDI2019-SG26-190530 

3 T 4-PDI20 19-SG38-190531 ** 

4 T4-PDI2019-SG38-190531-DUP 

5 T4-PDI2019-SG38-190531 DUP 

6 

7 

8 

9 

10 

11 

12 

13 

1..1 

c 

t4A 
A 
A 
i\ 
/\( 

if ('(S..;- ~( [red;> 
_A L 

A- LC )_ -"' sw [) ~'-'' 
;]- Not revi;:ed f~r Stage 28 validation 

/} 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

Lab ID 

A9F0035-14 

A9F0035-15 

A9F0035-16** 

A9F0035-17 

A9F0035-16DUP 

.L 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/31/19 

Sediment 05/30/19 

Sediment 05/31/19 

Sediment 05/31/19 

Sediment 05/31/19 

Notes: ________________________________________________________________________________________ __ 
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VALIDATION FINDINGS CHECKLIST 

Method: I norganics (EPA Method 5~ceve'l-- ) 

Validation Area Yes No NA 

I. Technical holding times / 

All technical holding times were met. I~ 
II. Calibration / 
Were all instruments calibrated daily, each set-up time? .......... / /' 

.., 
/y Were the ~ro_Q_er number of standards used? 

Were all initial calibration correlation coefficients > 0.995? 
,\,/ 

/ 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? 

Were titrant checks performed as required? (level IV only) r· 
J 

Were balance checks performed as required? (Level IV only) J 
Ill. Blanks /' 
Was a method blank associated with every sample in this SDG? IJ v 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 
/ 

/ Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this 
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil I Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences I (RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration by a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for I/ waters and ~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) 
was used for samples that were ~ 5X the CRDL, including when only one of the 
duplicate sample values were < 5X the CRDL. 

V. Laboratory control samples ./'"' 
/ 

Was an LCS anaylzed for this SDG? 1--

Was an LCS analvzed oer extraction batch? / 

/ 
v 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) 
within the 80-120% (85-115% for Method 300.0) QC limits? 

VI. Regional Quality Assurance and Quality Control 
/ J 

Were performance evaluation (PE) samples performed? / I 
Were the performance evaluation (PE) samples within the acceptance limits? J 

WETC-EPA_2010.wpd version 1.0 

/ 

y 

Page:~ot-.1_ 
Reviewer: 02-: 

2nd Reviewer: ~ 

Findings/Comments 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 
/ 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable v/ 
to level IV validation? 

Were detection limits < RL? / 
VIII. Overall assessment of data 

/ 

Overall assessment of data was found to be acceptable. / 
IX. Field duplicates -
Field duplicate pairs were identified in this SDG. / 

Target analytes were detected in the field duplicates. I/ 
X. Field blanks 

Field blanks were identified in this SDG. / // 
~ 

Target analytes were detected in the field blanks. 

WETC-EPA_2010.wpd version 1.0 

Page:~of/~ 
Reviewer: VL-

2nd Reviewer: ~ 

Findings/Comments 



LDC #: 4 )4 LLqA0 VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

- I In n. -

1....-~ pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TK~ Cr6+ CloJl=<) 

Page:_1_of_1_ 

Reviewer: CR 
2nd reviewer: ~ 

l--~ pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH3 TKN Toe Cr6+ Cl~~ 1\. <) ,·ziJ' 
pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH3 TKN_..IOC Cr6+ CI04 /"" ~ 

~'. b pH TDS Cl F NO::~ NO? S04 0-P04 Alk CN NH3 TKf\.(TO'd Cr6+ CI04 (l_s ) 
~ ~ ......_____.... 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS. Cl F NO::~ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F N03 NO? S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO? S04 O-P04 Alk CN NH::~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO::~ NO, S04 0-POd Alk CN NH::~ TKN TOC Cr6+ ClOd 

pH TDS Cl F NO::~ NO, SOd 0-POd Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ N02 S04 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TDS Cl F NO::~ NO, SOd 0-POd Alk CN NH3 TKN TOC Cr6+ ClOd 

pH TDS Cl F NO::~ NO, SOd O-P04 Alk CN NH::~ TKN TOC Cr6+ ClOd 

nH Tn~ r.1 I= N() Nn ~() ()_p() Alk r.t'.LNH TKN Tnr. r.rR+ r.1n 

Comments: ____________________________________ _ 

WC.wpd 



LDC#: 45449A6 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

lnorganics, Method See Cover 

Concentration 1% of Total) 

Grain Size 3 4 

Gravel (>2.00 mm) 0.12 0.28 

4.75 mm 0.01U 0.11 

2.00 mm 0.12 0.17 

Sand (0.063- 2.00 mm) 98.1 97.2 

0.85 mm 0.49 0.37 

0.425 mm 17.2 14.7 

0.250 mm 61.5 63.7 

0.150 mm 17.7 16.9 

0.106 mm 0.81 0.96 

0.075 mm 0.30 0.40 

0.063 mm 0.11 0.16 

Silt (0.005 mm < 0.063 1.70 1.90 
mm) 

Clay (<0.005 mm) 0.10 0.60 

Page~_j_ 
Reviewer:~ 

2nd Reviewer: ~ 

RPD (~50) 

80 

NC 

34 

1 

28 

16 

4 

5 

17 

29 

37 

11 

143 
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I 

I 

LDC #: V\_ ~ l{{J;b Validatin Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

Page:~ of\ 
Reviewer: c:::;-= 

2nd Reviewer: ~ 

Method: lnorganics, Method------------

The correlation coefficient (r) for the calibration of )c'£:::: was recalculated.Calibration date:, _______ _ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R = Found X 100 

True 

Type of analysis 

Initial Calibration 

Calibration verification 

Calibration verification 

Calibration verification 

I 

I 

Analyte 

~ 

CG\) 

I 

I 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

s7 

s8 

s9 

s10 

s11 

CL\J 

I 

I 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (ugC) Area r or~ r or r2 
(Y/N) 

0 1.38 

20.0 15.60 0.995 NA 

50.0 46.83 

100 129.37 u 
200 283.50 \ 
300 352.23 

400 403.87 

500 438.70 

600 475.50 

700 504.23 

800 533.07 / 

\OQ)U /01-Cf.~ IO~ - -<v 
I I I I 

I I I I 

I 

I 

Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results. _______________________________________________ _ 



LDC #: G6i.tl.f1/F6 

METHOD: lnorganics, Method S-ee_ C9<'1A?1___ 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:_lofj_ 

Reviewer:~ 
2nd Reviewer: ~ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-01 x 1 00 
(S+D)/2 

Sample 10 

L0 
N 

s 

Where, 

Type of Analysis 

Laboratory control sample 

Matrix spike sample 

Duplicate sample 

S= 
0= 

Element 

1CL_ 

tjs 

Original sample concentration 
Duplicate sample concentration 

Found IS True I D 
(units) (units) 

CT&Jo JCCCO 
(SSR-SR) 

'8.\ 1~0 

I eecalc••lated 

II 
eeectted 

I I Acceptable 
o/oRI RPD o/oR/ RPD (Y/N) 

ctD qc; y 

o.~ o.~ t-; 

Comments: ______________________________________________________________________________________________________________ __ 

TOTCLC.6 



LDC #: lA_) ~ l{q;}J VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method 5..e.e__~ 

Page:~of_, _ 

Reviewer: C1-. 
2nd reviewer: ~ 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

Compound (analyte) results for _______ ..--:---l-=S,=-----------reported with a positive detect were 
recalculated and verified using the following equation: 

Concentration = Recalculation: 

?{J.o-tt1~-l,0)~q~d'f.IC(J ~ 7?J..9-t/o 
l{O .0(?)~'3-1,~~~ 

Reported Calculated 
Concentration Conc~tration Acceptable 

# Sample ID Analyte { cvr) ) { 0 ) {Y/N) 

~ 1""0L 0.03<i< oO')R y 
~<":> 73,0 7~0 I 

G \i.A\I'R Q 0 ,('1-- o.cv "if-

Note: _____________________________________________________________ __ 

RECALC.6 



· · · ·Ll ol LDC#:~ , EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by 

Entered from Body or Summary 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

Ic. -All 

II. 

Ila. 

Ill. Reasonableness Checks 

Ilia. - Do all ND results have ND 

Illb. - Do all detect results have detect 

Illc. - If reason codes are used, do all qualified results have reason 

code field and vice versa? 

Illd. - Do blank concentrations in report match EDD, where data 

was due to blank? 

me. - Is the detect flag set to "N" for all "U" qualified blank 
results? 

Ill f. - Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

Illg. -Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

Anchor 

YIN 

Illh. -Are there any lab "R" qualified data? I Are the entry columns 1 

blank for these results? ...,., I / 

Illi. -Are there any discrepancies between the data packet and the "- \ 
EDD? \ 'J 

Initial Comments/ Action 

Datei&l1~ 
Page:_l of~ 

Notes: _________ *~s=e=e~d=is=c=re~p=a=nc~v~s=h=e=ct~-------------------------------------------------------------------------------------

EDD Populatoin Checklist-Anchor (word).docx 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC  September 9, 2019
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com

SUBJECT: Revised Port of Portland, T4, Data Validation

Dear Ms. Peterson,

Enclosed are the revised validation reports for the fractions listed below. This SDG was received on
July 10, 2019. Attachment 1 is a summary of the samples that were reviewed for each analysis.

! Updated the QAPP reference

LDC Project #45476_RV1:

SDG # Fraction

1900817 Polychlorinated Dioxins/Dibenzofurans, Polychlorinated Biphenyls
as Congeners

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 Remedy
March 2019

! USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review; April 2016

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port of Portland - T4\45476ST.wpd

1,225 pages-ADV Attachment 1

EDD Stage 2B 90/10 LDC #45476 (Anchor Environmental-Seattle WA / Port of Portland, T4)

LDC SDG#
DATE
REC'D

(3)
DATE
DUE

PCBs
(1668C)

Dioxins
(1613B)

  Matrix: Water/Soil W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 1900817 07/10/19 07/31/19 0 4 0 4

A 1900817 07/10/19 07/31/19 0 1 0 1

Total T/CR 0 5 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10



LDC Report# 45476A21_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 20, 2019 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 & 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1900817 

Laboratory Sample 
Sample Identification Identification 

T4-PDI2019-SG50-190418 1900817-01 
T4-PDI2019-SG56-190418 1900817-02 
T 4-PDI2019-SG62-190418** 1900817 -03** 
T4-PDI2019-SG63-190418 1900817-04 
T 4-PDI2019-SG64-190418 1900817-05 

**Indicates sample underwent Stage 4 validation 

1 
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Matrix 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 

Collection 
Date 

04/18/19 
04/18/19 
04/18/19 
04/18/19 
04/18/19 



Introduction 

This Data Validation Report (OVA) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 
Remedy (March 2019) and a modified outline of the US EPA National Functional Guidelines 
(NFG) for High Resolution Superfund Methods Data Review (April 2016). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is comprised 
of the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25°/o. 

The static resolving power was at least 1 0,000 (1 Oo/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0o/o for 
unlabeled compounds and less than or equal to 35.0o/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were within 
QC limits for unlabeled and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Com~ound I Flag I A or P I 
All samples in SDG 1900817 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

I Sample I Com~ound I Flag I A or P I 
T 4-PDI2019-SG50-190418 All compounds flagged "P" due to polychlorinated diphenyl ether J (all detects) A 
T4-PDI2019-SG63-190418 (PcDPE) interference. 

Raw data were not reviewed for Stage 28 validation. 

4 
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XII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 validation. 
Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to results reported as EMPC and PcDPE interference, data were qualified as 
estimated in five samples. 

No results were rejected in this SDG. 

5 
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Port of Portland, T4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 1900817 

I Sam~le I Com~ound I Flag I AorP I Reason I 
T 4-PDI2019-SG50-190418 All compounds reported as J (all detects) A Compound quantitation 
T 4-PDI2019-SG56-190418 estimated maximum possible (EMPC) 
T 4-PDI2019-SG62-190418** concentration (EMPC). 
T 4-PDI2019-SG63-190418 
T 4-PDI2019-SG64-190418 

T 4-PDI2019-SG50-190418 All compounds flagged "P" due to J (all detects) A Compound quantitation 
T 4-PDI2019-SG63-190418 polychlorinated diphenyl ether (PcDPE interference) 

(PcDPE) interference. 

Port of Portland, T4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 1900817 

No Sample Data Qualified in this SDG 

6 
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LDC #: 454 76A21 
SDG #: 1900817 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date:1.1tr6tt 
Page:_( of_/_ 

Reviewer: Jt 
2nd Reviewer:c;:...:.-: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I Yalidatioc Area I I Com meets 

I. Sample receipt/Technical holding times J:-,4 
II. HRGC/HRMS Instrument performance check ~ 
Ill. Initial calibration/ICV 

IV. Continuing calibration 

v. Laboratory Blanks 

VI. Field blanks 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control samples 

IX. Field duplicates 

X. Labeled Compounds 

XI. Compound quantitation RULOQ/LODs 

XII. Target compound identification 

XIII. System performance 

XIV. Overall assessment of data 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

**Indicates samples underwent s tage 4 review 

Client ID 

1 T 4-PDI20 19-SG50-190418 

2 T 4-PDI20 19-SG56-190418 

3 T 4-PDI20 19-SG62-190418** 

4 T 4-PDI20 19-SG63-190418 

5 T 4-PDI20 19-SG64-190418 

6 

7 

8 

9 

1n 

Notes: 

J-,.k- 1(\))~2<>)7~ \ov~ &le,... lA~~ 
&_Q__ v.·~ 

[-

~ 
hi 
.A t>fR 
~ 
Jr 
>w Not reviewed for Stage 28 validation J4 -171rc-S~l~ 
Jr Not reviewed for Stage 28 validation 

.A- Not reviewed for Stage 28 validation 

A 
NO = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

1900817-01 

1900817-02 

1900817 -03** 

1900817-04 

1900817-05 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 04/18/19 

Sediment 04/18/19 

Sediment 04/18/19 

Sediment 04/18/19 

Sediment 04/18/19 

L:\Anchor\Port of Portland- T4\45476A21W.wpd 1 
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VALIDATION FINDINGS CHECKLIST 

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. / 
II. GCIMS Instrument performance check 

Was PFK exact mass 380.9760 verified? / 
Were the retention time windows established for all homologues? L 
Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing / any other unlabeled TCDD isomers < 25% ? 

Is the static resolving power at least 10,000 (1 0% valley definition)? / 
Was the mass resolution adequately check with PFK? / 

Was the presence of 1 ,2,8,9-TCDD and 1 ,3,4,6,8-PeCDF verified? / 

11/a. Initial calibration 

Was the initial calibration performed at 5 concentration levels? / 
Were all percent relative standard deviations (%RSD) ~ 20% for unlabeled 

/ compounds and < 35% for unlabeled compounds? 

Did all calibration standards meet the lon Abundance Ratio criteria? / 

Was the signal to noise ratio for each target compound and labeled compound ~ / 10? 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration / for each instrument? 

Were all concentrations for the unlabeled compounds and for labeled compounds / within QC limits? 

IV. Continuing calibration 

Was a continuing calibration performed at the beginning and end of each 12 hour /" 
lPeriod? 

Were all concentrations for the unlabeled compounds and for labeled compounds / 
within QC limits (Method 1613B, Table 6)? 

Did all continuing calibration standards meet the lon Abundance Ratio criteria? / 
V. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was a method blank performed for each matrix and whenever a sample extraction / was performed? 

Was there contamination in the method blanks? / 
VI. Field blanks 

Were field blanks identified in this SDG? / 
Were target compounds detected in the field blanks? 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 
Were the MS/MSD percent recoveries (%R) and the relative percent differences 
l!RPD) within the QC limits? 

Level IV checklist_1613B rev02.wpd 

NA 

/ 

/ 

Page:_\ of ,:)... 
Reviewer:-4::.-- ~ 

2nd Reviewer~ 

Findings/Comments 



LDC #: ~11, A-'>{ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Laboratory control samples 

Was an LCS analyzed per extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? / 
Were target compounds detected in the field duplicates? 

X. Labeled Compounds 

Were labeled compounds within the 25-150% criteria? / 
Was the minimum S/N ratio of all labeled compound peaks > 1 0? / 

~ 

XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? /"' , 
Were the correct labeled compound, quantitation ion and relative response factor 

/ (RRF) used to quantitate the compound? 

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and / dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 

/ labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the / RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two / 
1 quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? / 
Was the I on Abundance Ratio for the two quantitation ions within criteria? / 
Was the signal to noise ratio for each target compound ~2.5 and ~ 10 for the labeled / compound? 

Does the maximum intensity of each specified characteristic ion coincide within 2: 2 / 
seconds (includes labeled standard~? 

For PCDF identification, was any signal (S/N ~ 2.5, at 2: seconds RT) detected in 
the corres_Q_onding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? / 
XIII. System performance 

System performance was found to be acceptable. / 
XIV. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

Level IV checklist_1613B rev02.wpd 

NA 

/ 

/ 

Page:~f)-
Reviewer:_.h.L-1oo:::=---

2nd Reviewer:~-

Findings/Comments 



LDC #: ![41~A-~f VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A" . 

Page: ---L-ofj_ 

Reviewer: ---4:: 
2nd Reviewer: ~ 

. 
1 

.. N/A Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
.. 'ii N N/A Compound quantitation and Rls were adjusted to reflect all sample dilutions and dry weight factors (if necessary) . .. 

---- -- -- - - ----- -

# Date Sample ID Finding Associated Samples Qualifications 

~- All results flagged "EMPC" Jdets/A 
I 

I 

Ltf- All results flagged "P" * Jdets/A 

*~L~ iLk~~~ ~ ~~b-J.. £....10..,. 

~ (·/\..~ ~·b ~~ trot- ... 

\1~~ rfi ~t a bl A A. ~ ~nl. ..,--x-- _., t.- """"V~ , "' .;.;1 ~~ (~brE) 
' f..' 

' 
v / 

Comments: See sample calculation verification worksheet for recalculations 
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LDC #: lfwz11 J;2{ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_l of_j_ 
Reviewer: ~ 

2nd Reviewer: .!!!&"''~= 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax = Area of compound, 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Cx = Concentration of compound, 
S = Standard deviation of the RRFs, 

# Standard ID 

I CAL 

2 

3 

Calibration 
Date 

5/10/19 

r"'lo-~-....&.-.-1 

Average 
Compound (Reference Internal Standard} RRF (initial} 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 0.94 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 0.90 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 0.93 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 0.99 

OCDF C3C-OCDF) 0.94 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD _f 3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF [1 3C-OCD£) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

•I eecalc11lated I l:lonn1 

Average RRF 
RRF (initial} (1 0/50/100 std} 

I ~~:,:;;:::, ~[5~~~ i 
0.94 0.87 0.87 5.57 5.43 

0.90 0.86 0.87 6.57 6.70 

0.93 0.86 0.86 8.35 8.10 

0.99 0.99 0.98 10.09 10.06 

0.94 0.97 0.97 12.29 12.28 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results. 
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LDC#: 4Qrz"k( VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_l of_1_ 
Reviewer:__1: 

2nd Reviewer: e===:> 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 

% Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (A.)(C;s)/(A;s)(C.) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
A.= Area of compound, A;s =Area of associated internal standard 

D Standard ID 

l1bbo1J:" 
\ 

2 

3 

Calibration 
Date 

b(--t,AI( 

c.= Concentration of compound, C;s =Concentration of internal standard 

Compound (Reference Internal Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

2,3, 7,8-TCDF (13C-2,3, 7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6, 7 ,8-HxCDD (13C-1 ,2,3,6, 7 ,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

Average RRF 
(initi~l) 

(). ti('-l 
~--~0 
p.q~ 

~'"'"' f).'i~ 

~r -;:~;?_ 
11

_-_ R·:rted il Re;·::'l 
'i.~ II 'f.~ J 

,).- 1 l..;l.. 
S.3.( r~.l 
. Lfg.~ LJ--[c_z 
ru_ leO 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: {s..j1~A;f VALIDATION FINDINGS WORKSHEET 
Ongoing Precision and Recovery Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_lofL 

Reviewer: ~ 
2nd Reviewer: • 

The percent recoveries (%R) of the Ongoing Precision and Recovery (OPR) were recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSG/SA 

RPD = I SSG- SSCDI * 2/(SSC+ SSCD) 

Where: SSG = Spiked sample concentration 
SSCD = Duplicate Spiked sample concentration 
SA = Spike added 

OPR ID: MEV~ 1- ~s;:'t 
----

I I 
Spike Spiked Sample 

Adm, Co~; ration 
Compound (~ ) ( 61> 

lflts~~-Jik<; ;;~~" ~/::'I;': I u --' '-J .../ 
OPR OPRn OPR OPRn 

2,3,7,8-TCDD 4o.b 41'). 
1 ,2,3,7,8-PeCDD :l.-6W -,.D'-J. 
1 ,2,3,4,7,8-HxCDD ;w~ 

1 ,2,3,4, 7,8,9-HpCDF ,I ~~ 
OCDF J...O.O ?q~ 

V:\Validation Worksheets\Dioxins\ 1613\0PRCLC,wpd 

I oee II oeec II oeetoeec I 
I Percent Recove!X II Percent Recove!X II RPD I 

... ~""r~lr ... ~""r~lr ... 
RP~::iil~lll::ltPI'I 

lt>~ 
lo~ 
)~~ 
loh 
qg.o 



LDC #: M7to4?1 VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Were all reported results recalculated and verified for all level IV samples? 

Page:_l_of_l_ 
Reviewer: Vl _...,c::::s=---

2nd reviewer: G~ 

Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A~His)(DF) Example: 
(Ais)(RRF)(Vo)(%S) 

) Ax = Area of the characteristic ion (EICP) for the compound Sample 1.0. 3 
I 

to be measured 

A is = Area of the characteristic ion (EICP) for the specific 
internal standard 

:2 .1t oe~ Is = Amount of internal standard added in nanograms (ng) Cone.= ( )(~ H ) 

( bS1tJ, ) (0 .. ~~ > ( f~,u Hb,3&.1 
Vo = Volume or weight of sample extract in milliliters (ml) or 

grams (g). 

1.1b~~ RRF = Relative Response Factor (average) from the initial = 
calibration 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 

# Sample ID Compound 
Co~ on Conc~on (ru > Qualification 

~ D ,.1C r:1t -
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LDC Report# 45476A31_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Polychlorinated Biphenyls as Congeners 

Validation Level: Stage 28 & 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1900817 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T4-PDI2019-SG50-190418 1900817-01 Sediment 04/18/19 
T 4-PDI2019-SG56-190418 1900817-02 Sediment 04/18/19 
T 4-PDI2019-SG62-190418** 1900817 -03** Sediment 04/18/19 
T4-PDI2019-SG63-190418 1900817-04 Sediment 04/18/19 
T4-PDI2019-SG64-190418 1900817-05 Sediment 04/18/19 

**Indicates sample underwent Stage 4 validation 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for High Resolution Superfund Methods Data Review 
(April 2016). Where specific guidance was not available, the data has been evaluated in 
a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) as Congeners by Environmental Protection Agency 
(EPA) Method 1668C 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all congeners. The chromatographic 
resolution between the congeners PC8-23 and PC8-34 and congeners PC8-182 and 
PC8-187 was resolved with a valley of less than or equal to 40°/o. 

The static resolving power was less than or equal to 10,000 (1 0°/o valley definition) at 
m/z 330.9792 and greater than or equal to 8000 throughout the mass range. 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0o/o for 
unlabeled compounds and labeled compounds. 

The ion abundance ratios for all compounds were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound 
and labeled compound associated to samples which underwent Stage 4 validation. Raw 
data were not reviewed for Stage 28 validation. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
within QC limits for unlabeled and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (0/oD) between the initial calibration 
RRF and the continuing calibration RRF within QC limits for unlabeled and labeled 
compounds. 

The ion abundance ratios for all compounds were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound 
and labeled compound associated to samples which underwent Stage 4 validation. Raw 
data were not reviewed for Stage 28 validation. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank 10 Date Compound Concentration Samples 

89 F0064-BLK 1 06/07/19 PCB-1 0.000872 ug/Kg All samples in SDG 
1900817 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5X blank contaminants) than the concentrations found in the associated laboratory 
blanks with the following exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

T 4-PDI2019-SG63-190418 PCB-1 0.00247 ug/Kg 0.00247U ug/Kg 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target 
compounds were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

5 
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I Sam~le I Com~ound I Flag I A or P I 
All samples in SDG 1900817 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to results reported as EMPC, data were qualified as estimated in five samples. 

Due to laboratory blank contamination, data were qualified as not detected in one sample. 

No results were rejected in this SDG. 

6 
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Port of Portland, T4 
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG 
1900817 

I Sam~le I Com~ound I Flag I A or P I Reason I 
T 4-PDI2019-SG50-190418 All compounds reported as J (all detects) A Compound quantitation 
T 4-PDI2019-SG56-190418 estimated maximum possible (EMPC) 
T 4-PDI2019-SG62-190418** concentration (EMPC). 
T 4-PDI2019-SG63-190418 
T 4-PDI2019-SG64-190418 

Port of Portland, T4 
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification 
Summary - SDG 1900817 

Modified Final 
Sample Compound Concentration A or P 

T4-PDI2019-SG63-190418 PCB-1 0.00247U ug/Kg A 

7 
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LDC #: 454 76A31 
SDG #: 1900817 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Biphenyl Congeners (EPA Method 1668C) 

Date:1hr11 
Page:_jof_ 

Reviewer: n 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticc A[ea I I Com meets 

I. Sample receipt/Technical holding times .A-ll. 
II. HRGC/HRMS Instrument performance check ..!-
Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

**Indicates samples underwent Stage 4 review 

Client ID 

1 T4-PDI2019-SG50-190418 

2 T 4-PDI20 19-SG56-190418 

3 T 4-PDI20 19-SG62-190418** 

4 T 4-PDI20 19-SG63-190418 

5 T4-PDI2019-SG64-190418 

6 

7 

8 

9 

_j_Q_ 

Notes: 

A-'/ A- l(CJ>~ 2Q \G/~blc_ Lt~ 
l ~ ~ tt.'~-\s: 
t;w 
~ 
~ 

A- OPtZ 
~ 
A 
s.vJ Not reviewed for Stage 28 validation k<Z ~ t1v1 pe_ --s~~ iA 
1 Not reviewed for Stage 28 validation 

,I 

1\- Not reviewed for Stage 28 validation 

.1 
ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

LabiD Matrix Date 

1900817-01 Sediment 04/18/19 

1900817-02 Sediment 04/18/19 

1900817 -03** Sediment 04/18/19 

1900817-04 Sediment 04/18/19 

1900817-05 Sediment 04/18/19 

L:\Anchor\Port of Portland- T4\45476A31W.wpd 1 
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VALIDATION FINDINGS CHECKLIST 

M th d HRGC/HRMS P I hi e 0 OIYC t d s· h I (EPA M th d 1668C) anna e 1p eny1s e 0 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. /" 

Cooler temperature criteria was met. / 

II. GCIMS Instrument performance check 

Was PFK exact mass 330.9792 verified? / 

Were the retention time windows established for all homologues? / 

Was the chromatographic resolution (valley) between PCB 23 and PCB 34 and / between PCB 182 and PCB 187 < 40% ? 

Is the static resolving power ~10,000 at m/z 330.9792 and~ 8000 throughout the / mass range? 

Was the mass resolution adequately checked with PFK? / 
Ill. Initial calibration/Initial calibration verification 

Was the initial calibration performed at 5 concentration levels? / 
Were all percent relative standard deviations (%RSD) s:20% for unlabeled and / 
labeled compounds? 

Did all calibration standards meet the lon Abundance Ratio criteria? / 

Was the signal to noise ratio for each target compound and internal standard > 1 0? / 
Were all initial calibration verification (ICV) percent differences (%D) within QC / 
limits for unlabeled and labeled compounds? 

IV. Continuing calibration 

Was a continuing calibration performed at the beginning of each 12 hour period? 
/v 

Were all percent differences (%D) s:25% for unlabeled and percent recoveries (%R) 
/ for labeled compounds within 50-145%? 

Did all routine calibration standards meet the lon Abundance Ratio criteria? / 
Was the signal to noise ratio for each target compound and internal standard > 1 0? / 
V. Laboratory Blanks 

Was a method blank associated with every sample in this SDG? / 
Was a method blank performed for each matrix and concentration? / 
Was there contamination in the method blanks? If yes, please see the blanks / validation findings worksheet. 

VI. Field blanks 

Were field blanks identified in this SDG? / 
Were target compounds detected in the field blanks? / 
VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? 
./ 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / (RPD) within the QC limits? 

VIII. Laboratorv control samples 

Level IV checklist_1668C rev02.wpd 

Page: _Lot .:a
Reviewer~-

2nd Reviewer: 

Findings/Comments 



LDC #: tfr41~.0f VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? / 
Were target compounds detected in the field duplicates? 

X. Labeled Compounds 

Were labeled compound recoveries within the QC criteria? / 
Was the minimum SIN ratio of all labeled compound peaks> 10? / 
XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 
Were the labeled compound, quantitation ion and relative response factor (RRF) / used to quantitate the compound? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and / dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For polychlorinated biphenyl congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the / labeled standard? 

For polychlorinated biphenyl congeners without associated labeled standards, were 

/ the relative retention times of the two quantitation peaks within 0.005 time units of 
the RRT measured in the routine calibration? 

For other polychlorinated biphenyl congeners, were the retention times of the two / quantitation peaks within RT established in the performance check solution? 

Did com2_ound spectra contain all characteristic ions listed in the table attached? / 
Was the lon Abundance Ratio for the two quantitation ions within criteria? / 
Was the signal to noise ratio for each target compound and labeled standard <: 2.5? / 
Does the maximum intensity of each specified characteristic ion coincide within~ 2 / seconds (includes labeled standards)? 

Was an acceptable lock mass recorded and monitored? / 
XIII. System performance 

System performance was found to be acceptable. /1 
XIV. Overall assessment of data 

/ 

Overall assessment of data was found to be acceptable. 
/ 

Level IV c~ecklist_ 1668C rev02. wpd 

NA 

/ 
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LDC#: ~G:,~~( VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 16688) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N/A Were all samples associated with a method blank? 
YIN N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 

'N N/A Was the 'bjq blank contaminated? If yes, plea!jj! ~e qualification below. 
b 1 Blank analysis date: "llci!Cf. 

- ---- ---- - -- -- -- ---.--- -

I 
-

II Blank ID I Compound ,- Sample Identification 

~~rr!~f,.,"j~~'~•v,&~L~- ~FGDb4-- ~ '1 

I tte.-1 ll2rl ~ fl1;2- e.QQ:l~M 
O.ODzCfl 
~ 

Blank extraction date: __ _ Blank analysis date: ___ _ 
---- - -------- ----- -- - -----.--- - -

I Compound II Blank ID II Sample Identification 

l~r:1~:Xil.i:I1¥~~:;;:,~1'(1•P:t~iL:,•~~~II II I I I I I 
I II II I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 
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2nd Reviewer: ~ 
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LDC#: k41r,A?l VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Page:_t of_f_ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Ax= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

S = Standard deviation of the RRFs, X = Mean of the RRFs 

I II Recalculated II 
-

~~~~alculated II Reported Reported 

Calibration Compound (Reference Internal Standard) Average RRF Average RRF RRF RRF 

I # Standard ID Date (initial) (initial) ( 50 std) ( 50 std) 

1 '~ >/flfi$ PCB 77 C3C-PCB 77) I. og)... I. ng~ \. Q.o 0/~f'f 
PCB 1 05 C3C-PCB 1 05) l. (:;2.-b- l.l.Z'a I.Db '·l> b 
PCB 167 C3C-PCB 167) 1. o:u> l. Df g' o.qs- ~ .• tf~ 
PCB 189 C3C-PCB 189) 1.~'1 '.\f.r~ 1.~~ L~s 

2 PCB 77 C3C-PCB 77) 

PCB 1 05 (13C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

3 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

Reported II Recalculated 
I 

%RSD II %RSD I 
~. QJ) 1.Cf~ 
~ .,0::2- S:D~ 

~( .;l.-' ~,4~ 
(.D~ 7. t)'L{_ 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results. 
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LDC#: 4-hlz(,A-?1 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Page:_Lof_f_ 

Reviewer: -8. 
2nd Reviewer: 5S ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 
%Difference= 100 *(ave. RRF- RRF)/ave. RRF Where: 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cv = Concentration of 
~" 

~ ~ ~ ~ ~ d -- ------, 

Ais = Area of associated internal standard 
Ci~ = Concentration of internal stand 
~ ·~ 

~ - -~ --- ----------- --

I Reported II Recalculated 

~ OiL~ 
Average RRF AAF ~ D Standard ID Date Compound (Reference Internal Standard) (initial) I (CC) II (CC) 

1 \&f DlotoefQ ~tto/rq PCB 77 C3C-PCB 77) \.0~~ Y1. ~ 1.j 1.~ 

PCB 105 C3C-PCB 1 05) t. r )r-7 ~_1 1 s: g 
PCB 167 C3C-PCB 167) l. or-? ~b-~ w lt;.&f 
PCB 189 C3C-PCB 189) Lt{K1 ~/() ~~ .. ( 

2 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

3 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

4 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

II Reported II Recalculated 

II %0 II %0 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: 42f:7~pA ~ f VALIDATION FINDINGS WORKSHEET 
Ongoing Precision and Recovery Results Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Page:_t of_l_ 

Reviewer: __!C.. 
2nd Reviewer: ~ 

The percent recoveries (%R) of the Ongoing Precision and Recovery (OPR) were recalculated for the compounds identified below using the following calculation: 

% Recovery = 100 * SSC/SA 

RPD = I SSC- SSCDI * 2/(SSC+ SSCD) 

Where: SSC = Spiked sample concentration 
SSCD = Duplicate Spiked sample concentration 
SA = Spike added 

OPR 10: '¥ffOOJ,~---f3.9 \ 

I I I DE!B II CEB D ] CEBICEBD I 
Compound ) I Percent Recovery II Percent Recovery II RPD I 

l ll;~;r, '~\~~, ;~~i':§i·li~~~:;~,/::,j I 
iillv ,;;L :''\iiii."",;: · ,;;,B-Ji·< nPR OPRn OPR nPRn I Reported I Reca!c II "---...L--1 I F"'\---·-···· 

PCB15 \._(M) O.t/~ 
PCB77 I>_. Cfb~ 
PCB 169 I) .qif1 
PCB 206 .J/ "~q11 

I 
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LDC #: ~4-7(?.4;;.( VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Were all reported results recalculated and verified for all level IV samples? 

Page:_tof_f_ 

Reviewer:--=~__,...:;;.< 
2nd reviewer: _ ___.!Z:_~--

Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A~HisHDF) Example: 
(Ais)(RRF)(Vo)(%S) 

~ ~~1.> Ax = Area of the characteristic ion (EICP) for the compound Sample I.D. 
to be measured 

A is = Area of the characteristic ion (EICP) for the specific 

Cone.= ( ~. 4>(.(p l ( 

internal standard 

Is = Amount of internal standard added in nanograms (ng) \t> ) ( ) 

( t-q-b-e...~) < J.o~~) < f~ o )<o,~ 
Vo = Volume or weight of sample extract in milliliters (ml) or 

grams (g). 

D. ot.\-LH RRF = Relative Response Factor (average) from the initial = ~~ calibration 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 
Concen ration c~;;j(tion 

# Sample ID Compound <VJi ~ ( '.-J1. Qualification 

3 0. () L1 1, ~t.J- o\'(;-zttj ~t -
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EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by~ 
Entered from Body or Summary 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

Ic. -All 

II. 

Ila. 

III. Reasonableness Checks 

Ilia. -Do all ND results have ND 

Illb. -Do all detect results have detect 

Illc. - If reason codes are used, do all qualified results have reason 

code field and vice versa? 

Illd. - Do blank concentrations in report match EDD, where data 

was due to blank? 

Ille. - Is the detect flag set to ''N" for all "U" qualified blank 
results? 

Ill f. - Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

Illg. -Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

Anchor 

YIN 

Illh. -Are there any lab "R" qualified data? I Are the entry columns _,.. / ___ 
blank for these results? -

Illi. -Are there any discrepancies between the data packet and the 
EDD? 

Initial Comments/ Action 

Date~1 
Page:_l_of~ 

Notes: _________ *~s~e~e~d~is~c~re~p~a~nc~yLs~h~e~~L--------------------------------------------------------------------------------------

EDD Populatoin Checklist-Anchor (word).docx 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC  September 9, 2019
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com

SUBJECT: Revised Port of Portland, T4, Data Validation

Dear Ms. Peterson,

Enclosed are the revised validation reports for the fractions listed below. This SDG was received on
July 16, 2019. Attachment 1 is a summary of the samples that were reviewed for each analysis.

! Updated the QAPP reference

LDC Project #45526_RV1:

SDG # Fraction

1900807 Polychlorinated Dioxins/Dibenzofurans, Polychlorinated Biphenyls
as Congeners

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 Remedy
March 2019

! USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review; April 2016

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port of Portland - T4\45526ST.wpd

3,561 pages-ADV Attachment 1

EDD Stage 2B 90/10 LDC #45526 (Anchor Environmental-Seattle WA / Port of Portland, T4)

 LDC SDG#
DATE
REC'D

(3)
DATE
DUE

PCBs
(1668C)

Dioxins
(1613B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 1900807 07/16/19 08/06/19 1 18 1 12

A 1900807 07/16/19 08/06/19 0 2 0 2

 Total J/CR 1 20 1 14 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 36



LDC Report# 45526A21_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 & 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1900807 

Laboratory Sample 
Sample Identification Identification 

RB-201904171558 1900807-01 
T 4-PDI2019-SG08-190415 1900807-04 
T 4-PDI2019-SG 13-190415 1900807-06 
FD-201904151441 1900807-10 
T4-PDI2019-SG18-190415 1900807-11 
T4-PDI2019-SG51-190417 1900807-12 
T4-PDI2019-SG52-190417 1900807-13 
T 4-PDI2019-SG53-190416 1900807-14 
T4-PDI2019-SG54-190416 1900807-15 
T4-PDI2019-SG57-190417 1900807-16 
T4-PDI2019-SG58-190417** 1900807 -17** 
T 4-PDI2019-SG59-190417** 1900807 -18** 
FD-201904171301 1900807-19 
T4-PDI2019-SG60-190417 1900807-20 
T4-PDI2019-SG61-190416 1900807-21 
T4-PDI2019-SG59-190417DUP 1900807-18DUP 

**Indicates sample underwent Stage 4 validation 
1 

V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45526A21_A34_RV1.DOC 

Matrix 
Water 

Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 

Collection 
Date 

04/17/19 
04/15/19 
04/15/19 
04/15/19 
04/15/19 
04/17/19 
04/17/19 
04/16/19 
04/16/19 
04/17/19 
04/17/19 
04/17/19 
04/17/19 
04/17/19 
04/16/19 
04/17/19 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 
Remedy (March 2019) and a modified outline of the US EPA National Functional Guidelines 
(NFG) for High Resolution Superfund Methods Data Review (April 2016). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is comprised 
of the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3, 7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25°/o. 

The static resolving power was at least 10,000 (1 0°/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were within 
QC limits for unlabeled and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

Sample RB-201904171558 was identified as a rinsate blank. No contaminants were found. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits with the following exceptions: 

DUPID Difference (Limits) 
(Associated Samples) Compound RPD (Limits) Affected Compound Flag 

T4-PDI2019-SG59-190417DUP 1 ,2,3,7,8,9-HxCDD - 14.9 ng/Kg (S9.86) 1 ,2,3,7,8,9-HxCDD J (all detects) 
(T 4-PDI2019-SG59-190417**) 2,3,4,7,8-PeCDF - 10.3 ng/Kg (S9.86) 2,3,4,7,8-PeCDF J (all detects) 

1 ,2,3,6,7,8-HxCDD 108 (S35) - 1 ,2,3,6,7,8-HxCDD J (all detects) 
1 ,2,3,4,6,7,8-HpCDD 137 {S35) - 1 ,2,3,4,6,7,8-HpCDD J (all detects) 
OCDD 130 {S35) - OCDD J (all detects) 
1 ,2,3,4,7,8-HxCDF 86.4 {S35) - 1 ,2,3,4,7,8-HxCDF J (all detects) 
1 ,2,3,4,6,7,8-HpCDF 87.1 (S35) - 1 ,2,3,4,6,7,8-HpCDF J (all detects) 
1 ,2,3,4,7,8,9-HpCDF 88.1 {S35) - 1 ,2,3,4,7,8,9-HpCDF J (all detects) 
OCDF 83.4 (S35) - OCDF J (all detects) 

Total HxCDD J (all detects) 
Total HpCDD J (all detects) 
Total TCDF J (all detects) 
Total HxCDF J (all detects) 
Total HpCDF J (all detects) 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

Samples FD-201904151441 and T4-PDI2019-SG18-190415 and samples FD-
201904171301 and T4-PDI2019-SG60-190417 were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ng/Kg) 

Compound FD-201904151441 T4-PDI2019-SG18-190415 RPD (Limits) 

1 ,2,3,7,8-PeCDD 0.315U 0.305 Not calculable 
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Concentration (ng/Kg) 

Compound FD-201904151441 T4-PDI2019-SG18-190415 RPD (Limits) 

1 ,2,3,4,7,8-HxCDD 0.667 0.551 19 (S50) 

1 ,2,3,6,7,8-HxCDD 2.62 2.22 17 (S50) 

1 ,2,3,7 ,8,9-HxCDD 1.54 0.894 53 (S50) 

1 ,2,3,4,6,7,8-HpCDD 65.9 48.6 30 (S50) 

OCDD 563 565 0 (S50) 

2,3,7,8-TCDF 0.463 0.390 17 (S50) 

1 ,2,3,7,8-PeCDF 0.499 0.505 1 (S50) 

2,3,4,7,8-PeCDF 0.675 0.352 63 (S50) 

1 ,2,3,4,7,8-HxCDF 1.77 1.78 1 (S50) 

1 ,2,3,6,7,8-HxCDF 0.557 0.686 21 (S50) 

2,3,4,6, 7 ,8-HxCDF 0.729 0.611 18 (S50) 

1 ,2,3,4,6,7,8-HpCDF 17.5 8.96 65 (S50) 

1 ,2,3,4,7,8,9-HpCDF 1.23 0.847 37 (S50) 

OCDF 54.6 26.8 68 (S50) 

Total TCDD 0.850 0.801 6 (S50) 

Total PeCDD 1.55 1.37 12 (S50) 

Total HxCDD 19.9 15.9 22 (S50) 

Total HpCDD 156 130 18 (S50) 

Total TCDF 1.97 1.23 46 (S50) 

Total PeCDF 5.24 4.74 10 (S50) 

Total HxCDF 19.2 15.0 25 (S50) 

Total HpCDF 60.9 26.6 78 (S50) 
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Concentration (ng/Kg) 

Compound FD-201904171301 T4-PDI2019-SG60-190417 RPD (Limits) 

1 ,2,3,7,8-PeCDD 1.24 0.188U Not calculable 

1 ,2,3,4,7,8-HxCDD 3.36 0.492U Not calculable 

1 ,2,3,6,7,8-HxCDD 29.2 3.57 156 (:S50) 

1 ,2,3,7,8,9-HxCDD 7.62 1.10 150 (:S50) 

1 ,2,3,4,6,7,8-HpCDD 1550 204 153 (:S50) 

OCDD 20600 2350 159 (:S50) 

2,3,7,8-TCDF 1.21 0.179U Not calculable 

1 ,2,3,7,8-PeCDF 2.61 0.348U Not calculable 

2,3,4,7,8-PeCDF 4.82 0.757 146 (:S50) 

1 ,2,3,4,7,8-HxCDF 36.1 3.10 168 (:S50) 

1 ,2,3,6,7,8-HxCDF 7.87 0.623 171 (:S50) 

2,3,4,6,7,8-HxCDF 7.76 0.816 162 (:S50) 

1 ,2,3,7,8,9-HxCDF 4.69 0.503 161 (:S50) 

1 ,2,3,4,6,7,8-HpCDF 264 28.4 161 (:S50) 

1 ,2,3,4,7,8,9-HpCDF 19.2 2.23 158 (:S50) 

OCDF 1820 181 164 (:S50) 

Total TCDD 3.08 0.276 167 (:S50) 

Total PeCDD 11.5 0.393 187 (:S50) 

Total HxCDD 269 40.0 148 (:S50) 

Total HpCDD 4170 580 151 (:S50) 

Total TCDF 3.83 0.179U Not calculable 

Total PeCDF 60.6 5.47 167 (:S50) 
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Concentration _(ng/Kg) 

Compound FD-201904151441 T4-PD12019-SG18-190415 RPD {Limits} 

Total HxCDF 306 30.8 163 (S50) 

Total HpCDF 1340 142 162 (S50) 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Com~ound I Flag I A or P I 
T4-PDI2019-SG08-190415 All compounds reported as estimated maximum J (all detects) A 
T4-PDI2019-SG13-190415 possible concentration (EMPC). 
FD-201904151441 
T4-PDI2019-SG18-190415 
T4-PDI2019-SG51-190417 
T 4-PDI2019-SG52-190417 
T4-PDI2019-SG53-190416 
T 4-PDI2019-SG54-190416 
T 4-PDI2019-SG57 -190417 
T 4-PDI2019-SG58-190417** 
T 4-PDI2019-SG59-190417** 
FD-201904171301 
T 4-PDI2019-SG60-190417 
T4-PDI2019-SG61-190416 

Sample Compound Finding Criteria Flag A or P 

T 4-PDI2019-SG59-190417** OCDD Sample result exceeded Reported result should be J (all detects) p 
FD-201904171301 calibration range. within calibration range. 

For samples T 4-PDI2019-SG 13-190415, FD-201904151441, T 4-PDI2019-SG 18-190415, 
T4-PDI2019-SG59-190417**, and T4-PDI2019-SG61-190416, 2nd column confirmation was 
not performed for 2,3,7,8-TCDF by the laboratory since the results were either less than 
the reporting limit or EMPC. 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 
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XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 validation. 
Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to DUP RPD and difference, results reported as EMPC, and results exceeding 
calibration range, data were qualified as estimated in fourteen samples. 

No results were rejected in this SDG. 
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I 

Port of Portland, T4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 1900807 

Sam~le I Com~ound I Flag I A or P I Reason 

T 4-PDI2019-SG59-190417** 1 ,2,3,7,8,9-HxCDD J (all detects) A Duplicate sample 
2,3,4,7,8-PeCDF J (all detects) analysis (difference) 

T 4-PD12019-SG59-190417** 1 ,2,3,6,7,8-HxCDD J (all detects) A Duplicate sample 
1 ,2,3,4,6,7,8-HpCDD J (all detects) analysis (RPD) 
OCDD J (all detects) 
1 ,2,3,4,7,8-HxCDF J (all detects) 
1 ,2,3,4,6,7,8-HpCDF J (all detects) 
1 ,2,3,4,7,8,9-HpCDF J (all detects) 
OCDF J (all detects) 
Total HxCDD J (all detects) 
Total HpCDD J (all detects) 
Total TCDF J (all detects) 
Total HxCDF J (all detects) 
Total HpCDF J (all detects) 

T 4-PDI2019-SG08-190415 All compounds reported as J (all detects) A Compound quantitation 
T4-PD12019-SG13-190415 estimated maximum possible (EMPC) 
FD-201904151441 concentration (EMPC). 
T4-PD12019-SG18-190415 
T 4-PD12019-SG51-190417 
T 4-PDI2019-SG52-190417 
T 4-PDI2019-SG53-190416 
T 4-PDI2019-SG54-190416 
T 4-PD12019-SG57 -190417 
T 4-PDI2019-SG58-190417** 
T 4-PDI2019-SG59-190417** 
FD-201904171301 
T 4-PDI2019-SG60-190417 
T4-PD12019-SG61-190416 

T 4-PDI2019-SG59-190417** OCDD J (all detects) p Compound quantitation 
FD-201904171301 (exceeded range) 

Port of Portland, T4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 1900807 

No Sample Data Qualified in this SDG 
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LDC #: 45526A21 
SDG #: 1900807 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date:~.c:-;(1 
Page:_lof >

Reviewer: If 
2nd Review~ ...... '-'-,.......,..-

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc A[ea I I Ccmmects 

I. Sample receipUTechnical holding_ times ft:,A 
II. HRGC/HRMS Instrument performance check .Jr. 
Ill. Initial calibration/ICV Jr,.A t%~2o/~~ laJ ~~e... LA~.;; 
IV. Continuing calibration l &r_ LA'~ 
V. Laboratory Blanks A 
VI. Field blanks A1> ~pf 

VII. Matrix spike/Matrix spike duplicates /W r ~~~ 
VIII. Laboratory_ control samples 1' ofR 
IX. Field duplicates ~y f:,::: 4+ ~ J ~~ f I L/-

! 
, 

X. Labeled Compounds 

XI. Compound quantitation RULOQ/LODs <;Mj Not reviewed for Stage 28 validation 

XII. Target compound identification Jr Not reviewed for Stage 28 validation 

XIII. System performance ~ Not reviewed for Stage 28 validation 

XIV. Overall assessment of data ! 
Note: A = Acceptable 

N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB =Field blank EB = Equipment blank 
I d S 4 **I d n icates samples un erwent tage rev1ew 

Client ID Lab ID Matrix Date 

1 RB-201904171558 1900807-01 Water 04/17/19 

2 T4-PDI2019-SG08-190415 1900807-04 Sediment 04/15/19 

3 T4-PDI2019-SG13-190415 1900807-06 Sediment 04/15/19 

4 1 FD-201904151441 1900807-10 Sediment 04/15/19 
' 

5 J.. T 4-PDI20 19-SG 18-190415 1900807-11 Sediment 04/15/19 .. 
6 T 4-PDI20 19-SG51-190417 1900807-12 Sediment 04/17/19 

7 T 4-PDI20 19-SG52-190417 1900807-13 Sediment 04/17/19 

8 T 4-PDI20 19-SG53-190416 1900807-14 Sediment 04/16/19 

9 T 4-PDI20 19-SG54-190416 1900807-15 Sediment 04/16/19 

10 T 4-PDI2019-SG57 -19041? 1900807-16 Sediment 04/17/19 

11 T 4-PDI2019-SG58-190417** 1900807-17** Sediment 04/17/19 

12 T 4-PDI2019-SG59-190417** 1900807-18** Sediment 04/17/19 

13 1 FD-201904171301 1900807-19 Sediment 04/17/19 

14 l T 4-PDI2019-SG60-190417 1900807-20 Sediment 04/17/19 
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LDC #: 45526A21 
SDG #: 1900807 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

15 T4-PDI2019-SG61-190416 1900807-21 

16 T 4-PDI2019-SG59-190417DUP 1900807-18DUP 

17 

18 

110 

Notes: 
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2nd Reviewer:;~ 

Sediment 04/16/19 

Sediment 04/17/19 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. /~ 

II. GC/MS Instrument performance check 

Was PFK exact mass 380.9760 verified? / 

Were the retention time windows established for all homologues? / 
Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing /~ 
any other unlabeled TCDD isomers < 25% ? 

Is the static resolving power at least 10,000 (10% valley definition)? / , ;' 

Was the mass resolution adequately check with PFK? L 
Was the presence of 1 ,2,8,9-TCDD and 1 ,3,4,6,8-PeCDF verified? ./~ 

11/a. Initial calibration 

Was the initial calibration performed at 5 concentration levels? ./ 
Were all percent relative standard deviations (%RSD) ~ 20% for unlabeled / compounds and < 35% for unlabeled compounds? 

Did all calibration standards meet the lon Abundance Ratio criteria? / 

Was the signal to noise ratio for each target compound and labeled compound ~ / 10? 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration 
/ for each instrument? 

Were all concentrations for the unlabeled compounds and for labeled compounds / within QC limits? 

IV. Continuing calibration 

Was a continuing calibration performed at the beginning and end of each 12 hour / 'period? 

Were all concentrations for the unlabeled compounds and for labeled compounds / 
within QC limits (Method 16138, Table 6)? 

Did all continuing calibration standards meet the lon Abundance Ratio criteria? / 

V. Blanks 

Was a method blank associated with every sampJe in this SDG? / 

Was a method blank performed for each matrix and whenever a sample extraction / 
was performed? 

Was there contamination in the method blanks? / 
VI. Field blanks 

Were field blanks identified in this SDG? / 
Were target compounds detected in the field blanks? / 
VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 
Were the MS/MSD percent recoveries~z:r} and the relative percent differences 
(RPO) within the QC limits? ~ 

/' 
,. \ 

Level IV checkhst_1613B rev02.wpd 
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LDC#: ~~A:>f VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 
I 

VIII. Laboratory control samples 

Was an LCS analyzed per extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? /"" 
Were target compounds detected in the field duplicates? / 
X. Labeled Compounds 

Were labeled compounds within the 25-150% criteria? /~ 
Was the minimum S/N ratio of all labeled compound peaks > 1 0? / 
XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 
Were the correct labeled compound, quantitation ion and relative response factor / (RRF) used to quantitate the compound? 

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and / 
dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the / labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
/ relative retention times of the two quantitation peaks within 0.005 time units of the 

RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two / 
quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? / 

Was the lon Abundance Ratio for the two quantitation ions within criteria? / 
Was the signal to noise ratio for each target compound :<:2.5 and ;;:: 10 for the labeled /" 
compound? 

Does the maximum intensity of each specified characteristic ion coincide within .:t 2 / seconds (includes labeled standardsl? 

For PCDF identification, was any signal (S/N ~ 2.5, at .:t seconds RT) detected in / the corres_Q_onding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? / 
XIII. System performance 

System performance was found to be acceptable. /__ 
XIV. Overall assessment of data 

~ 

Overall assessment of data was found to be acceptable. / 

Level IV checklist_1613B rev02.wpd 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

-- --

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1 ,2,3,7,8-PeCDD G. OCDD L. 1 ,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HJJCDF T. Total HxCDD Y. Total HpCDF 

Notes: __________________________________________________________________________________________________________________ __ 
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LDC#: 4-F~~ VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Y ercent differences (RPD ~ 35? 

DUP _16.wpd 
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Sample ID: Duplicate 

Source Client ID: T4-PDI2019-SG59-190417 

Source LabNumber: 

Matrix: 

Analyte 

2,3,7,8:.TCDD 

1,2,3,7,8-PeCDD 
1,2,3,4,7,8-HxCDD 
1,2,3,6,7,8-HxCDD 

1,2,3,7,8,9-HxCDD 

1900807-18 
Solid 

-~ 

c p 
,e:~?jf':i,\(.; 

1,2,3,4,6,7,8-HpCDD ::<~ 
OCDD 

2,3,7,8-TCDF ~ 
1,2,3,7,8-PeCDF f:: ./ 

2,3,4,7,8-PeCDF S 
1,2,3,4,7,&-HXcDF • ,rE . 
1,2,3,6,7,8-HxCDF 

2,3,4,6,7MitCDF . . ., ~ 
1,2,3,7,8,9-HxCDF 
1,2,3,4,6,7,8-HpCDF () 
1,2,3,4,7,8,9-HpCDF ' L' 
OCDF &;,,;.·> 

2.15 
'8.86 

74.5 
/;20.8 

6970 

65000 
2.41 

5.67 
16.1 
•63.5 

13.2 

15.1 
4.59 

511 
38.3 

·3290 

:1< Jo ~j J.i~~Ct._ 

Work Order 1900807 

Source Cone. 

, 

ND 
0.911 

2.84 . 
22.3 

5.95 
1310 

13900 
0.889 

1.77 
5.76 
25.2 

5.05 
5.91 
2.64 
201 
14.9 

1350 

.....__ 

EPA Method 1613B 

Duplicate Lab Sample: B9E0111-DUP1 

~~> 
RPD RPD Limits Labeled Standard Dup%R Source %R LCL-UCL 

NA 25 BC-2,3,7,8'-TCDD 80.5 25- 164 

81.1 * 25 13C-1,2,3, 7,8-PeCDD 81.5 95.8 25- 181 

103 * 25 13C-1,2,3,4;7 ;8-HxCDD 74.6 32- 141 

108 25 13C-1,2,3,6,7,8-HxCDD 70.8 79.6 28- 130 

·111 ~·~ ~ 25 13C-1,2,3, 7,8,9-HxCDD 73.7 78.7 32- 141 

137 25 13C-1,2,3,4,6, 7,8-HpCDD 99.1 84.6 23- 140 

130 25 13C·OCDD 94.7 ".157 
92.0 + 25 13C-2,3, 7,8-TCDF 81.3 R2_7 24- 169 

105 * 25 13C-1,2,3,7,8::PeCDF 79.9 

94.7_~~25 13C-2,3,4, 7,8-PeCDF 79.8 84.3 21 - 178 
86.4 . 25 13C"' 1,2,3,4, 7,8-HxCDF. 75.7 90.3 26-152 

89.0 * 25 13C-1,2,3,6,7,8-HxCDF 77.1 89.2 26- 123 

87.4 ~ 25 13C-2,3,4,6, 7 ,8-HxCDF 78.8 28- 136 

54.1 * 25 13C-1,2,3, 7,8,9-HxCDF 81.8 86.2 29- 147 

87.1 25 13C-1 ,2,3, 4,6,7;8-HpCD F 97.0 90.3 28., 143 

88.1 25 13C-1,2,3,4, 7,8,9-HpCDF 104 26- 138 

83:4 s25 13C-OCDF 97.1 l7 -157 
CRS 37C1-2,3 7,8-TCDD 90.3 88.8 35- 197 

LCL-UCL - Lower control limit - upper control limit 

The results are reported in chy weight. 

The sample size is reported in wet weight_ 
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LDC#:45526A21 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: HRGC/HRMS PCDD/PCDF (EPA SW 846 Method 8290) 

Concentration (ng/Kg) 
RPD 

Compound 4 5 (!>50) 

B 0.315U 0.305* NC 

c 0.667 0.551 19 

D 2.62 2.22 17 

E 1.54 0.894 53 

F 65.9 48.6 30 

G 563 565 0 

H 0.463* 0.390* 17 

I 0.499 0.505 1 

J 0.675 0.352* 63 

K 1.77 1.78 1 

L 0.557 0.686 21 

M 0.729 0.611 18 

0 17.5 8.96 65 

p 1.23 0.847 37 

Q 54.6 26.8 68 

R 0.850* 0.801 6 

s 1.55* 1.37* 12 

T 19.9 15.9* 22 

u 156 130 18 

v 1.97* 1.23* 46 

w 5.24* 4.74* 10 

X 19.2 15.0 25 

y 60.9 26.6 78 

*EMPC 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45526A21.wpd 
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LDC#:45526A21 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: HRGC/HRMS PCDD/PCDF (EPA SW 846 Method 8290) 

Concentration (ng/Kg) 
RPD 

Compound 13 14 (~50) 

B 1.24 0.188U NC 

c 3.36 0.492U NC 

D 29.2 3.57 156 

E 7.62 1.10 150 

F 1550 204 153 

G 20600 2350 159 

H 1.21 0.179U NC 

I 2.61 0.348U NC 

J 4.82 0.757 146 

K 36.1 3.10 168 

L 7.87 0.623* 171 

M 7.76 0.816 162 

N 4.69 0.503 161 

0 264 28.4 161 

p 19.2 2.23 158 

Q 1820 181 164 

R 3.08 0.276* 167 

s 11.5* 0.393* 187 

T 269 40.0 148 

u 4170 580 151 

v 3.83* 0.179U NC 

w 60.6* 5.47 167 

X 306 30.8* 163 

y 1340 142 162 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45526A21.wpd 
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LDC#:4~~~ VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

- -- -----

Y/ N N/A 
\ 

-r 
,-' 

# Date Sample ID Finding Associated Samples 

2- lO , I(..- r~ All compounds reported as estimated 

maximum possible concentration (EMPC) 

12 /~ G > ~-~ f'llA.t /'-C._ 
I 

;~~ (~. '~ ,\.\ ~ C(h-~fr~ - ' ~'L ~L tJ.{f~~ '*'" 

Page: _fof_l_ 

Reviewer:~ 
2nd Reviewer: ~ 

Qualifications 

Jdets/A 

J~/f' ... 

~t 

Comments: See sample calculation verification worksheet for recalculations ~ ~ }?jJ;J ~ 
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LDC #: ~ ").fo Jr">f VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_\ ofj_ 

Reviewer: --b.-
2nd Reviewer:___Q 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax = Area of compound, 
average RRF = sum of the RRFs/number of standards 
%RSD = 1 00 * (SIX) 

Cx = Concentration of compound, 
S = Standard deviation of the RRFs, 

... 

Calibration Average 
# Standard ID Date Compound (Reference Internal Standard) RRF (initial) 

1 I CAL 5/10/19 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 0.94 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 0.90 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDDl 0.93 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 0.99 

OCDF C3C-OCDF) 0.94 

2 \CA.\_ rt~;f~J 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) D. ~*7,&, 
2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF (13C-OCDF) 

3 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

I Becalc11lated I ... 

I (::;,;;:::) 'EJI Average RRF 
RRF (initial) (1 0/50/100 std) 

0.94 0.87 0.87 5.57 

0.90 0.86 0.87 6.57 

0.93 0.86 0.86 8.35 

0.99 0.99 0.98 10.09 

0.94 0.97 0.97 12.29 

V.1qCZ_p v.K'1 0,%7 q.cf . 

Becalc11lated I 

%RSD I 
5.43 

6.70 

8.10 

10.06 

12.28 

tf'.t£ 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results. 
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LDC #: bfJ.?'f VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C;.)/(A;.)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 

D Standard ID 
Calibration 

Date 

Ax= Area of compound, A;.= Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

n I RPr:::~lr:ul::~tPri II RPnnrtPri II Rl!'r:::llr:ul::~tl"ri I 

Compound (Reference Internal Standard) 
Average RRF II Cone 11 Cone II ~~ I 

(initial} (CC) (CC) %0 I %0 

!...JI !qo~PI Q 1 S"Pf/lq 2,3,7,8-TcoF <"c-2.3,7,8-TcoF) b. t.f I ~?f II 'f.1'f I , 
2,3,7,8-TCDD C3C-2,3,7,8-TCDD) (). {l t . ~ l '\ h 
1,2,3,6,7,8-Hxcoo (13C-1,2,3,6,7,8-HxCDD) I _0. q.; II Sf). 1 JL ~. <6 
1,2,3,4,6,7,8-HpCDD C3C-1,2,4,6,7,8,-HpCDD) I 0. '1'1 II tf1.1 II '+1. ~ 
QCDF (13C-QCDF) I 0 a If t/ II tr~'l{- II -&rtf-. ~ 

d 1 'l ~.2D 22. qll s-;Sv1q 2,3. 7,8-TCDF c'e-2.3. 1.8-TCDF) · 1 I o. ~ 11 ( v. ~ 1 1 

2,3.7,8-rcoo c3c-2.3,7,8-rcoo) fo, ~ 1 ~. ~ 
1,2,3,6,7,8-HxCDD (13C-1,2,3,6,7,8-HxCDD) I I II ___ ~~.1_ II D .. 1 
1,2,3,4,6,7,8-HpCDD C3C-1,2,4,6,7,8,-HpCDD) I I II .tD. '=' II .tv. ( 
OCDF C3C-OCDF) I u II ,01 II { f)1 

~llq1)~,1~ 1 h/\.-, It '112.3.7.8-TCDF c3
C-2.3.7.8-TCDF) 1 o, 'f4ib 11 q. q 11 cr. q 1 

13 I 
2,3,7,8-TCDD ( C-2,3,7,8-TCDD) 

1,2,3,6, 7,8-HxCDD C3C-1,2,3,6, 7,8-HxCDD) 

1,2,3,4,6,7,8-HpCDD C3C-1,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: ~C2-{p,4-~ VALIDATION FINDINGS WORKSHEET 
Ongoing Precision and Recovery Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_f of_1_ 

Reviewer: !t:_ 
2nd Reviewer: l:d~:::!:. =--

The percent recoveries (%R) of the Ongoing Precision and Recovery (OPR) were recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSe/SA Where: sse = Spiked sample concentration 
sseo = Duplicate Spiked sample concentration 
SA = Spike added 

RPD = I SSe- SSeDI * 2/(SSe+ SSeD) 

OPR ID: ~ l?DJif-~ I 

I Compound I 
Spike Spiked Sample 

Adm c~A tration 
(1\~ ) ~) 

~~ - '-J ..J 
nP~ nP~n OPR OPRn 

2,3,7,8-TeDD ~0.0 ~~-)-

1 ,2,3,7,8-PeeDD ~ 2~1 
1 ,2,3,4,7,8-HxeDD ~~ 
1 ,2,3,4, 7,8,9-HpeDF 2ott 
OeDF ~ LJ.~R 

V:\Validation Worksheets\Dioxins\ 1613\0PRCLC. wpd 

I oee II oeeo II oeetoeeo I 
I II II I Percent Recove~ Percent Recove!X RPD 

... R~c;:!ll~ ... 
~""'~::!·~ n . .... ~,.,.~lt'11l~toti 

~1 r~, 
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LDC#: fr~H VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Were all reported results recalculated and verified for all level IV samples? 

Page:_lof_f _ 

Reviewer:~/ 
2nd reviewer:~ 

Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A~His}(DF) Example: 
(Ais)(RRF)(Va)(%S) 

d r Ax = Area of the characteristic ion (EICP) for the compound Sample I.D. 
' 

to be measured 

A is = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms (ng) Cone.= ( I ,S>-LIP ) ( ~ H ) 
( b . ( '")._(_ b ) ( l) .. crer ) (t~.s)..)(v.-3~ 

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

11.~ ~1~ RRF = Relative Response Factor (average) from the initial = 
calibration / 

.. 
Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 

# Sample ID Compound 
Con~~ion 

(Jl c~Mr~on Qualification 

1( F q~~ '11~ -

V:\VALIDATION WORKSHEETS\DIOXINS\1613\RECALC16.DOC 



LDC Report# 45526A31_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Polychlorinated Biphenyls as Congeners 

Validation Level: Stage 28 & 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1900807 

Laboratory Sample 
Sample Identification Identification 

RB-201904171558 1900807-01 
T 4-PD12019-SG05-190417 1900807-02 
T 4-PDI2019-SG06-190417 1900807-03 
T 4-PDI2019-SG08-190415 1900807-04 
T 4-PDI2019-SG 11-190415 1900807-05 
T 4-PD12019-SG 13-190415 1900807-06 
T 4-PDI2019-SG 15-190416 1900807-07 
T 4-PDI2019-SG 16-190416 1900807-08 
T 4-PDI2019-SG 17-190416 1900807-09 
FD-201904151441 1900807-10 
T 4-PDI2019-SG 18-190415 1900807-11 
T 4-PDI2019-SG51-190417 1900807-12 
T 4-PD12019-SG52-190417 1900807-13 
T4-PDI2019-SG53-190416 1900807-14 
T 4-PDI2019-SG54-190416 1900807-15 
T4-PD12019-SG57-190417 1900807-16 
T4-PDI2019-SG58-190417** 1900807 -17** 
T4-PDI2019-SG59-190417** 1900807 -18** 
FD-201904171301 1900807-19 
T4-PDI2019-SG60-190417 1900807-20 
T4-PD12019-SG61-190416 1900807-21 
T 4-PDI2019-SG59-190417DUP 1900807-18DUP 

**Indicates sample underwent Stage 4 validation 
1 

V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45526A31_A34_RV1.DOC 

Matrix 
Water 

Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 

Collection 
Date 

04/17/19 
04/17/19 
04/17/19 
04/15/19 
04/15/19 
04/15/19 
04/16/19 
04/16/19 
04/16/19 
04/15/19 
04/15/19 
04/17/19 
04/17/19 
04/16/19 
04/16/19 
04/17/19 
04/17/19 
04/17/19 
04/17/19 
04/17/19 
04/16/19 
04/17/19 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for High Resolution Superfund Methods Data Review 
(April 2016). Where specific guidance was not available, the data has been evaluated in 
a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) as Congeners by Environmental Protection Agency 
(EPA) Method 1668C 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all congeners. The chromatographic 
resolution between the congeners PC8-23 and PC8-34 and congeners PC8-182 and 
PC8-187 was resolved with a valley of less than or equal to 40°/o. 

The static resolving power was less than or equal to 10,000 (1 Oo/o valley definition) at 
m/z 330.9792 and greater than or equal to 8000 throughout the mass range. 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and labeled compounds. 

The ion abundance ratios for all compounds were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound 
and labeled compound associated to samples which underwent Stage 4 validation. Raw 
data were not reviewed for Stage 28 validation. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
within QC limits for unlabeled and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (0/oD) between the initial calibration 
RRF and the continuing calibration RRF within QC limits for unlabeled and labeled 
compounds. 

The ion abundance ratios for all compounds were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound 
and labeled compound associated to samples which underwent Stage 4 validation. Raw 
data were not reviewed for Stage 28 validation. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

B9E0099-BLK1 05/15/19 PCB-1 0.356 pg/L All water samples in SDG 
PCB-11 4.91 pg/L 1900807 
PCB-16/32 1.06 pg/L 
PCB-18 0.642 pg/L 
PCB-28 0.957 pg/L 
PCB-31 0.726 pg/L 
PCB-41 /64/71/72 0.638 pg/L 
PCB-42/59 0.278 pg/L 
PCB-43/49 0.597 pg/L 
PCB-44 0.686 pg/L 
PCB-47 4.91 pg/L 
PCB-51 0.759 pg/L 
PCB-52/69 0.743 pg/L 
PCB-61/70 0.480 pg/L 
PCB-68 0.710 pg/L 
PCB-110 0.670 pg/L 
PCB-138/163/164 0.491 pg/L 
PCB-139/149 0.497 pg/L 
PCB-153 0.364 pg/L 
PCB-194 0.546 pg/L 
PCB-208 0.218 pg/L 
PCB-209 0.379 pg/L 

89 F0009-BLK 1 06/03/19 PCB-1 0.000880 ug/Kg All soil samples in SDG 
PCB-16/32 0.000580 ug/Kg 1900807 
PCB-47 0.00102 ug/Kg 
PCB-153 0.00132 ug/Kg 
PCB-193 0.000545 ug/Kg 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5X blank contaminants) than the concentrations found in the associated laboratory 
blanks with the following exceptions: 

5 
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Reported Modified Final 
Sample Compound Concentration Concentration 

RB-201904171558 PCB-1 0.883 pg/L 0.883U pg/L 
PCB-11 3.92 pg/L 3.92U pg/L 
PCB-16/32 1.49 pg/L 1.49U pg/L 
PCB-18 1.71 pg/L 1.71 U pg/L 
PCB-28 1.64 pg/L 1.64U pg/L 
PCB-31 1.30 pg/L 1.30U pg/L 
PCB-41/64/71/72 1.25 pg/L 1.25U pg/L 
PCB-42/59 0.644 pg/L 0.644U pg/L 
PCB-43/49 0.911 pg/L 0.911 U pg/L 
PCB-44 1.04 pg/L 1.04U pg/L 
PCB-47 12.6 pg/L 12.6U pg/L 
PCB-51 1.22 pg/L 1.22U pg/L 
PCB-52/69 1.12 pg/L 1.12U pg/L 
PCB-61/70 0.839 pg/L 0.839U pg/L 
PCB-68 2.21 pg/L 2.21U pg/L 
PCB-138/163/164 1.03 pg/L 1.03U pg/L 
PCB-139/149 1.07 pg/L 1.07U pg/L 
PCB-153 0.785 pg/L 0.785U pg/L 
PCB-194 0.574 pg/L 0.574U pg/L 
PCB-208 0.154 pg/L 0.154U pg/L 
PCB-209 0.155 pg/L 0.155U pg/L 

T 4-PDI2019-SG05-190417 PCB-1 0.00218 ug/Kg 0.00218U ug/Kg 
PCB-16/32 0.00282 ug/Kg 0.00282U ug/Kg 
PCB-193 0.00117 ug/Kg 0.00117U ug/Kg 

T4-PDI2019-SG15-190416 PCB-193 0.00174 ug/Kg 0.00174U ug/Kg 

T4-PDI2019-SG16-190416 PCB-1 0.00383 ug/Kg 0.00383U ug/Kg 

FD-201904151441 PCB-1 0.00291 ug/Kg 0.00291 U ug/Kg 

T 4-PDI2019-SG18-190415 PCB-1 0.00253 ug/Kg 0.00253U ug/Kg 

T4-PDI2019-SG51-190417 PCB-193 0.000847 ug/Kg 0.000847U ug/Kg 

T4-PDI2019-SG52-190417 PCB-193 0.000756 ug/Kg 0.000756U ug/Kg 

T 4-PDI2019-SG53-190416 PCB-193 0.00213 ug/Kg 0.00213U ug/Kg 

T 4-PDI2019-SG57 -190417 PCB-1 0.0044 ug/Kg 0.0044U ug/Kg 

T 4-PDI2019-SG58-190417** PCB-1 0.00374 ug/Kg 0.00374U ug/Kg 

FD-201904171301 PCB-193 0.00179 ug/Kg 0.00179U ug/Kg 

VI. Field Blanks 

Sample RB-201904171558 was identified as a rinsate blank. No contaminants were 
found with the following exceptions: 
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Collection 
Blank ID Date Compound Concentration 

RB-201904171558 04/17/19 PCB-1 0.883 pg/L 
PCB-5/8 1.74 pg/L 
PCB-11 3.92 pg/L 
PCB-16/32 1.49 pg/L 
PCB-17 0.764 pg/L 
PCB-18 1.71 pg/L 
PCB-20/21/33 1.20 pg/L 
PCB-22 0.510 pg/L 
PCB-28 1.64 pg/L 
PCB-31 1.30 pg/L 
PCB-38 0.426 pg/L 
PCB-41 /64/71/72 1.25 pg/L 
PCB-42/59 0.644 pg/L 
PCB-43/49 0.911 pg/L 
PCB-44 1.04 pg/L 
PCB-45 0.330 pg/L 
PCB-47 12.6 pg/L 
PCB-48/75 0.246 pg/L 
PCB-51 1.22 pg/L 
PCB-52/69 1.12pg/L 
PCB-56/60 0.445 pg/L 
PCB-61/70 0.839 pg/L 
PCB-66/76 0.416 pg/L 
PCB-68 2.21 pg/L 
PCB-74 0.331 pg/L 
PCB-95/98/1 02 1.33 pg/L 
PCB-132/161 0.204 pg/L 
PCB-136 0.257 pg/L 
PCB-138/163/164 1.03 pg/L 
PCB-139/149 1.07 pg/L 
PCB-141 0.251 pg/L 
PCB-146/165 0.244 pg/L 
PCB-151 0.621 pg/L 
PCB-153 0.785 pg/L 
PCB-155 0.177 pg/L 
PCB-174 0.369 pg/L 
PCB-179 0.244 pg/L 
PCB-180 0.532 pg/L 
PCB-182/187 0.457 pg/L 
PCB-194 0.574 pg/L 
PCB-208 0.154 pg/L 
PCB-209 0.155 pg/L 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 
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DUPID 
(Associated Samples) Compound RPD (Limits) Difference (Limits) Flag A or P 

T 4-PDI2019-SG59-190417DUP PCB-2 - 0.0115 (S0.00982) J (all detects) A 
(T 4-PDI2019-SG59-190417**) PCB-4/10 - 0.0497 (S0.01962) J (all detects) 

PCB-5/8 104 (S35) - J (all detects) 
PCB-6 - 0.0365 (S0.00982) J (all detects) 
PCB-11 115 (S35) - J (all detects) 
PCB-12/13 - 0.03175 (S0.01962) J (all detects) 
PCB-15 137 (S35) - J (all detects) 
PCB-16/32 115 (S35) - J (all detects) 
PCB-17 108 (S35) - J (all detects) 
PCB-18 106 (S35) - J (all detects) 
PCB-19 - 0.0406 (S0.00982) J (all detects) 
PCB-20/21/33 129 (S35) - J (all detects) 
PCB-22 127 (S35) - J (all detects) 
PCB-24/27 - 0.0211 (S0.01962) J (all detects) 
PCB-25 - 0.0397 (S0.00982) J (all detects) 
PCB-26 111 (S35) - J (all detects) 
PCB-28 122 (S35) - J (all detects) 
PCB-31 133 (S35) - J (all detects) 
PCB-35 - 0.01184 (S0.00982) J (all detects) 
PCB-37 120 (S35) - J (all detects) 
PCB-40 - 0.0799 (S0.00982) J (all detects) 
PCB-41 /64/71/72 98.5 (S35) - J (all detects) 
PCB-42/59 108 (S35) - J (all detects) 
PCB-43/49 123 (S35) - J (all detects) 
PCB-44 106 (S35) - J (all detects) 
PCB-45 - 0.056 (S0.00982) J (all detects) 
PCB-46 - 0.0219 (S0.00982) J (all detects) 
PCB-47 122 (S35) - J (all detects) 
PCB-48/75 - 0.0746 (S0.01962) J (all detects) 
PCB-51 - 0.0327 (S0.00982) J (all detects) 
PCB-52/69 101 (S35) - J (all detects) 
PCB-53 86.6 (S35) - J (all detects) 
PCB-56/60 119 (S35) - J (all detects) 
PCB-61/70 111 (S35) - J (all detects) 
PCB-63 - 0.01609 (S0.00982) J (all detects) 
PCB-66/76 117 (S35) - J (all detects) 
PCB-67 - 0.01147 (S0.00982) J (all detects) 
PCB-74 105 (S35) - J (all detects) 
PCB-77 - 0.0504 (S0.00982) J (all detects) 
PCB-82 90.4 (S35) - J (all detects) 
PCB-84/92 99.8 (S35) - J (all detects) 
PCB-85/116 - 0.1101 (S0.01962) J (all detects) 
PCB-87 /117/125 99.5 (S35) - J (all detects) 
PCB-88/91 - 0.1198 (S0.01962) J (all detects) 
PCB-90/101 97.4 (S35) - J (all detects) 
PCB-95/98/1 02 89.7 (S35) - J (all detects) 
PCB-97 91.1 (S35) - J (all detects) 
PCB-99 110 (S35) - J (all detects) 
PCB-103 - 0.01502 (S0.00982) J (all detects) 
PCB-105 104 (S35) - J (all detects) 
PCB-1 06/118 104 (S35) - J (all detects) 
PCB-1 07/1 09 - 0.0464 (S0.01962) J (all detects) 
PCB-110 86 (S35) - J (all detects) 
PCB-114 - 0.01513 (S0.00982) J (all detects) 
PCB-124 - 0.0234 (S0.00982) J (all detects) 
PCB-128/162 74.3 (S35) - J (all detects) 
PCB-129 - 0.0439 (S0.00982) J (all detects) 
PCB-130 93 (S35) - J (all detects) 
PCB-131/133 - 0.026 (S0.01962) J (all detects) 
PCB-132/161 104 (S35) - J (all detects) 
PCB-134/143 - 0.0566 (S0.01962) J (all detects) 
PCB-135 98.5 (S35) - J (all detects) 
PCB-136 111 (S35) - J (all detects) 
PCB-137 77.2 (S35) - J (all detects) 
PCB-138/163/164 110 (S35) - J (all detects) 
PCB-139/149 118 (S35) - J (all detects) 
PCB-141 103 (S35) - J (all detects) 
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DUPID 
(Associated Samples) Compound RPD (Limitsl Difference (Limits) Flag A or P 

T4-PDI2019-SG59-190417DUP PCB-144 - 0.0413 (:S;0.00982) J (all detects) 
(T4-PDI2019-SG59-190417**) PCB-146/165 106 (:S;35) - J (all detects) 

PCB-147 - 0.0215 (:S;0.00982) J (all detects) 
PCB-151 127 (:S;35) - J (all detects) 
PCB-153 111 (:S;35) - J (all detects) 
PCB-154 - 0.02416 (:S;0.00982) J (all detects) 
PCB-156 104 (S35) - J (all detects) 
PCB-157 - 0.0219 (:S;0.00982) J (all detects) 
PCB-158/160 93.6 (S35) - J (all detects) 
PCB-167 - 0.0417 (:S;0.00982) J (all detects) 
PCB-170 125 (S35) - J (all detects) 
PCB-171 - 0.0867 (S0.00982) J (all detects) 
PCB-172 - 0.0456 (S0.00982) J (all detects) 
PCB-174 103 (S35) - J (all detects) 
PCB-176 - 0.037 (S0.00982) J (all detects) 
PCB-177 130 (S35) - J (all detects) 
PCB-178 - 0.0684 (S0.00982) J (all detects) 
PCB-179 113 (S35) - J (all detects) 
PCB-180 125 (:S;35) - J (all detects) 
PCB-182/187 135 (:S;35) - J (all detects) 
PCB-183 143 (:S;35) - J (all detects) 
PCB-185 - 0.03 (S0.00982) J (all detects) 
PCB-190 - 0.0489 (:S;0.00982) J (all detects) 
PCB-193 - 0.03513 (:S;0.00982) J (all detects) 
PCB-194 116 (:S;35) - J (all detects) 
PCB-195 - 0.0663 (:S;0.00982) J (all detects) 
PCB-196/203 132 (:S;35) - J (all detects) 
PCB-199 126 (:S;35) - J (all detects) 
PCB-206 138 (:S;35) - J (all detects) 
PCB-208 - 0.0433 (:S;0.00982) J (all detects) 
PCB-209 151 (:S;35) - J (all detects) 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

Samples FD-201904151441 and T4-PD12019-SG18-190415 and samples FD-
201904171301 and T4-PD12019-SG60-190417 were identified as field duplicates. No 
results were detected in any of the samples with the following exceptions: 

Concentration (ug/Kg) 

Compound FD-201904151441 T 4-P 012019-SG 18-190415 RPD (Limits) 

PCB-1 0.00291 0.00253 14 (:S;50) 

PCB-2 0.00380 0.00321 17 (:S;50) 

PCB-3 0.00262 0.00270 3 (:S;50) 

PCB-4/10 0.00555 0.00697 23 (:S;SO) 
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Concentration (ug/Kg) 

Compound FD-201904151441 T 4-P 012019-SG 18-190415 RPD (Limits) 

PCB-5/8 0.0133 0.0160 18 (~50) 

PCB-6 0.00356 0.00422 17 (~50) 

PCB-7/9 0.000299U 0.00128 Not calculable 

PCB-11 0.0162 0.0180 11 (~50) 

PCB-12/13 0.000258U 0.00318 Not calculable 

PCB-15 0.0126 0.0140 11 (~50) 

PCB-16/32 0.0180 0.0206 13 (~50) 

PCB-17 0.0133 0.0160 18 (~50) 

PCB-18 0.0211 0.0262 22 (~50) 

PCB-19 0.00683 0.00771 12 (~50) 

PCB-20/21/33 0.0284 0.0314 10 (~50) 

PCB-22 0.0130 0.0166 24 (~50) 

PCB-24/27 0.00253 0.00307 19 (~50) 

PCB-25 0.00676 0.00803 17 (~50) 

PCB-26 0.0130 0.0148 13 (~50) 

PCB-28 0.0527 0.0628 17 (~50) 

PCB-29 0.000365U 0.000299 Not calculable 

PCB-31 0.0412 0.0493 18 (~50) 

PCB-34 0.000655 0.000764 15 (~50) 

PCB-35 0.00145 0.00146 1 (~50) 

PCB-36 0.000246U 0.000374 Not calculable 

PCB-37 0.0197 0.0218 10 (~50) 
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Concentration (ug/Kg) 

Compound FD-201904151441 T 4-P 012019-SG 18-190415 RPD (Limits) 

PCB-38 0.000936 0.00133 35 (~50) 

PCB-39 0.000447 0.000443 1 (~50) 

PCB-40 0.0110 0.0105 5 (~50) 

PCB-41 /64/71/72 0.0569 0.0609 7 (~50) 

PCB-42/59 0.0219 0.0261 18 (~50) 

PCB-43/49 0.0891 0.0977 9 (~50) 

PCB-44 0.0626 0.0757 19 (~50) 

PCB-45 0.00697 0.00839 18 (~50) 

PCB-46 0.00323 0.00515 46 (~50) 

PCB-47 0.0532 0.0601 12 (~50) 

PCB-48/75 0.00941 0.0126 29 (~50) 

PCB-50 0.000240U 0.000382 Not calculable 

PCB-51 0.0116 0.0104 11 (~50) 

PCB-52/69 0.0967 0.110 13 (~50) 

PCB-53 0.0157 0.0156 1 (~50) 

PCB-54 0.00205 0.00209 2 (~50) 

PCB-55 0.00137 0.00146 6 (~50) 

PCB-56/60 0.0388 0.0442 13 (~50) 

PCB-57 0.000798 0.000766 4 (~50) 

PCB-58 0.000944 0.000763 21 (~50) 

PCB-61/70 0.0999 0.114 13 (~50) 

PCB-63 0.00335 0.00373 11 (~50) 
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Concentration (ug/Kg) 

Compound FD-201904151441 T 4-P 012019-SG 18-190415 RPD (Limits) 

PCB-66/76 0.0829 0.0913 10 (S50) 

PCB-67 0.00195 0.00235 19 (S50) 

PCB-68 0.00169 0.00284 51 (S50} 

PCB-73 0.000565 0.000895 45 (S50} 

PCB-74 0.0305 0.0363 17 (S50) 

PCB-77 0.00981 0.00977 0 (S50} 

PCB-78 0.000357 0.000513 36 (S50) 

PCB-79 0.00310 0.00343 10 (S50} 

PCB-81 0.00156 0.00182 15 (S50) 

PCB-82 0.0141 0.0170 19 (S50} 

PCB-84/92 0.0892 0.103 14 (S50} 

PCB-85/116 0.0226 0.0279 21 (S50} 

PCB-87/117/125 0.0471 0.0583 21 (S50) 

PCB-88/91 0.0368 0.0415 12 (S50) 

PCB-89 0.00110 0.00175 46 (S50} 

PCB-90/101 0.238 0.264 10 (S50) 

PCB-94 0.00181 0.00194 7 (S50) 

PCB-95/98/1 02 0.149 0.166 11 (S50) 

PCB-96 0.00115 0.00110 4 (S50} 

PCB-97 0.0490 0.0579 17 (S50) 

PCB-99 0.0882 0.103 15 (S50) 

PCB-100 0.00668 0.00745 11 (S50) 
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Concentration (u_g/Kg) 

Compound FD-201904151441 T 4-P 012019-SG 18-190415 RPD (Limits) 

PCB-103 0.00740 0.00898 19 (S50) 

PCB-104 0.000647 0.000561 14 (S50) 

PCB-105 0.0483 0.0582 19 (S50) 

PCB-1 06/118 0.148 0.171 14 (S50) 

PCB-1 07/1 09 0.0140 0.0156 11 (S50) 

PCB-1 08/112 0.00759 0.00903 17 (S50) 

PCB-110 0.199 0.227 13 (S50) 

PCB-111 /115 0.00205 0.00245 18 (S50) 

PCB-113 0.000909 0.000859 6 (S50) 

PCB-114 0.00284 0.00347 20 (S50) 

PCB-119 0.00986 0.0110 11 (S50) 

PCB-120 0.00218 0.00198 10 (S50) 

PCB-122 0.00190 0.00199 5 (S50) 

PCB-123 0.00198 0.00278 34 (S50) 

PCB-124 0.00559 0.00740 28 (S50) 

PCB-126 0.000918 0.00105 13 (S50) 

PCB-128/162 0.0349 0.0370 6 (S50) 

PCB-129 0.00990 0.0114 14 (S50) 

PCB-130 0.0203 0.0220 8 (S50) 

PCB-131/133 0.0101 0.0125 21 (S50) 

PCB-132/161 0.0822 0.0800 3 (S50) 

PCB-134/143 0.0156 0.0159 2 (S50) 
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Concentration (ug/Kg) 

Compound FD-201904151441 T4-PDI2019-SG18-190415 RPD (Limits) 

PCB-135 0.0548 0.0554 1 (S50) 

PCB-136 0.0563 0.0526 7 (S50) 

PCB-137 0.00987 0.0107 8 (S50) 

PCB-138/163/164 0.280 0.287 2 (S50) 

PCB-139/149 0.299 0.308 3 (S50) 

PCB-140 0.00353 0.00438 21 (S50) 

PCB-141 0.0648 0.0585 10 (S50) 

PCB-144 0.0148 0.0144 3 (S50) 

PCB-146/165 0.0644 0.0708 9 (S50) 

PCB-147 0.00886 0.0107 19 (S50) 

PCB-148 0.00224 0.00295 27 (S50) 

PCB-150 0.00269 0.00301 11 (S50) 

PCB-151 0.101 0.103 2 (S50) 

PCB-152 0.000379 0.000520 31 (S50) 

PCB-153 0.308 0.317 3 (S50) 

PCB-154 0.0125 0.0156 22 (S50) 

PCB-155 0.000283 0.000339 18 (S50) 

PCB-156 0.0248 0.0256 3 (S50) 

PCB-157 0.00435 0.00492 12 (S50) 

PCB-158/160 0.0271 0.0279 3 (S50) 

PCB-166 0.000596 0.000684 14 (S50) 

PCB-167 0.0105 0.0102 3 (S50) 
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Concentration (ug/Kg) 

Compound FD-201904151441 T 4-P 012019-SG 18-190415 RPD (Limits) 

PCB-168 0.000756 0.000782 3 (:s;50) 

PCB-170 0.0989 0.0941 5 (:s;50} 

PCB-171 0.0298 0.0271 9 (:s;50) 

PCB-172 0.0165 0.0150 10 (:s;50} 

PCB-173 0.00221 0.00193 14 (:s;50) 

PCB-174 0.116 0.109 6 (:s;50) 

PCB-175 0.00499 0.00402 22 (:s;50} 

PCB-176 0.0166 0.0150 10 (:s;50) 

PCB-177 0.0665 0.0627 6 (:s;50} 

PCB-178 0.0256 0.0261 2 (:s;5o) 

PCB-179 0.0506 0.0500 1 (:s;50} 

PCB-180 0.221 0.211 5 (:s;50) 

PCB-182/187 0.134 0.134 0 (:s;50) 

PCB-183 0.0581 0.0556 4 (:s;50) 

PCB-184 0.000274 0.000237 14 (:s;5o) 

PCB-185 0.0127 0.0123 3 (:s;50} 

PCB-188 0.000347 0.000399 14 (:s;50) 

PCB-189 0.00380 0.00322 17 (:s;50) 

PCB-190 0.0211 0.0193 9 (:s;50) 

PCB-191 0.00367 0.00362 1 (:s;50} 

PCB-193 0.0136 0.0130 5 (:s;5o) 

PCB-194 0.0489 0.0490 0 (:s;50} 
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Concentration (ug/Kg) 

Compound FD-201904151441 T4-PDI2019-SG18-190415 RPD (Limits) 

PCB-195 0.0210 0.0201 4 (S50} 

PCB-196/203 0.0607 0.0621 2 (S50) 

PCB-197 0.00198 0.00275 33 (S50) 

PCB-198 0.00276 0.00254 8 (S50) 

PCB-199 0.0553 0.0587 6 (S50) 

PCB-200 0.00705 0.00783 10 (S50) 

PCB-201 0.00696 0.00808 15 (S50} 

PCB-202 0.0103 0.0126 20 (S50) 

PCB-205 0.00237 0.00223 6 (S50) 

PCB-206 0.0402 0.0597 39 (S50) 

PCB-207 0.00338 0.00499 38 (S50) 

PCB-208 0.0159 0.0242 41 (S50) 

PCB-209 0.0530 0.108 68 (S50} 

Concentration (ug/Kg) 

Compound FD-201904171301 T 4-P 012019-SGS0-190417 RPD (Limits) 

PCB-001 0.00442 0.0118 91 (S50) 

PCB-002 0.00533 0.0221 122 (S50) 

PCB-003 0.00339 0.0115 109 (S50) 

PCB-004/01 0 0.00805 0.0347 125 (S50} 

PCB-005/008 0.0278 0.0984 112 (S50} 

PCB-006 0.00569 0.0219 118 (S50) 

PCB-007 /009 0.000659U 0.0102 Not calculable 
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Concentration (ug/Kg) 

Compound FD-201904171301 T4-PDI2019-SG60-190417 RPD (Limits) 

PCB-011 0.00735 0.0284 118 (S50) 

PCB-012/013 0.000629U 0.0115 Not calculable 

PCB-015 0.0247 0.0790 105 (S50) 

PCB-016/032 0.0169 0.0748 126 (S50) 

PCB-017 0.0110 0.0501 128 (S50) 

PCB-018 0.0229 0.102 127 (S50) 

PCB-019 0.00507 0.0195 117 (S50) 

PCB-020/021 /033 0.0289 0.116 120 (S50) 

PCB-022 0.0149 0.0620 122 (S50) 

PCB-024/027 0.00279 0.0120 125 (S50) 

PCB-025 0.00367 0.0152 122 (S50) 

PCB-026 0.00652 0.0288 126 (S50) 

PCB-028 0.0414 0.176 124 (S50) 

PCB-029 0.000273U 0.00155 Not calculable 

PCB-031 0.0331 0.132 120 (S50) 

PCB-034 0.000273U 0.00106 Not calculable 

PCB-035 0.000990 0.00365 115 (S50) 

PCB-037 0.0215 0.0856 120 (S50) 

PCB-038 0.000236U 0.00179 Not calculable 

PCB-040 0.00605 0.0338 139 (S50) 

PCB-041 /064/071/072 0.0319 0.160 134 (S50) 

PCB-042/059 0.0125 0.0549 126 (S50) 
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Concentration (ug/Kg) 

Compound FD-201904171301 T4-PDI2019-SG60-190417 RPD (Limits) 

PCB-043/049 0.0281 0.117 123 (S50) 

PCB-044 0.0299 0.153 135 (S50) 

PCB-045 0.00501 0.0235 130 (S50) 

PCB-046 0.00250 0.0108 125 (S50) 

PCB-047 0.0201 0.0598 99 (S50) 

PCB-048/075 0.00685 0.0324 130 (S50) 

PCB-050 0.000258U 0.00104 Not calculable 

PCB-051 0.00318 0.0129 121 (S50) 

PCB-052/069 0.0318 0.142 127 (S50) 

PCB-053 0.00485 0.0239 133 (S50) 

PCB-054 0.000453 0.00247 138 (S50) 

PCB-055 0.000490 0.00214 125 (S50) 

PCB-056/060 0.0176 0.0712 121 (S50) 

PCB-057 0.000178U 0.00109 Not calculable 

PCB-058 0.000179U 0.000527 Not calculable 

PCB-061/070 0.0353 0.150 124 (S50) 

PCB-063 0.00133 0.00591 127 (S50} 

PCB-066/076 0.0309 0.125 121 (S50) 

PCB-067 0.00112 0.00550 132 (S50) 

PCB-068 0.000465 0.00189 121 (S50} 

PCB-073 0.000198U 0.000625 Not calculable 

PCB-074 0.0137 0.0561 121 (S50} 
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Concentration (ug/Kg) 

Compound FD-201904171301 T 4-P 012019-SGS0-190417 RPD (Limits) 

PCB-077 0.00433 0.0169 118 (S50} 

PCB-078 0.000186U 0.000799 Not calculable 

PCB-079 0.000651 0.00288 126 (S50} 

PCB-081 0.000367 0.00175 131 (S50} 

PCB-082 0.00438 0.0223 134 (S50} 

PCB-084/092 0.0206 0.0969 130 (S50) 

PCB-085/116 0.00784 0.0361 129 (S50} 

PCB-086 0.000203U 0.000696 Not calculable 

PCB-087/117/125 0.0150 0.0703 130 (S50} 

PCB-088/091 0.00690 0.0371 137 (S50) 

PCB-089 0.000180U 0.00225 Not calculable 

PCB-090/1 01 0.0470 0.221 130 (S50) 

PCB-094 0.000215U 0.00203 Not calculable 

PCB-095/098/1 02 0.0333 0.155 129 (S50} 

PCB-096 0.000609 0.00260 124 (S50} 

PCB-097 0.0123 0.0618 134 (S50) 

PCB-099 0.0192 0.0804 123 (S50) 

PCB-100 0.00110 0.00429 118 (S50) 

PCB-103 0.00104 0.00465 127 (S50) 

PCB-104 0.000138U 0.000528 Not calculable 

PCB-105 0.0192 0.0854 127 (S50) 

PCB-1 06/118 0.0426 0.196 129 (S50) 
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Concentration (ug/Kg) 

Compound FD-201904171301 T 4-P DI2019-SG60-190417 RPD (Limits) 

PCB-1 07/1 09 0.00319 0.0144 127 (S50} 

PCB-1 08/112 0.00193 0.00863 127 (S50} 

PCB-110 0.0470 0.253 137 (S50} 

PCB-111/115 0.000692 0.00349 134 (S50) 

PCB-113 0.000130U 0.000590 Not calculable 

PCB-114 0.00104 0.00475 128 (S50} 

PCB-119 0.00166 0.00650 119 (S50) 

PCB-120 0.000111 u 0.00124 Not calculable 

PCB-122 0.000475 0.00235 133 (S50) 

PCB-123 0.000759 0.00326 124 (S50) 

PCB-124 0.00160 0.00774 131 (S50) 

PCB-126 0.000192U 0.00166 Not calculable 

PCB-128/162 0.0100 0.0452 128 (S50) 

PCB-129 0.00333 0.0129 118 (S50) 

PCB-130 0.00548 0.0194 112 (S50) 

PCB-131/133 0.00206 0.00736 113 (S50} 

PCB-132/161 0.0174 0.0765 126 (S50) 

PCB-134/143 0.00328 0.0150 128 (S50) 

PCB-135 0.00738 0.0369 133 (S50) 

PCB-136 0.00783 0.0381 132 (S50} 

PCB-137 0.00226 0.0154 149 (S50} 

PCB-138/163/164 0.0623 0.273 126 (S50) 
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Concentration (ug/Kg) 

Compound FD-201904171301 T 4-P 012019-SGS0-190417 RPD (Limits) 

PCB-139/149 0.0465 0.233 133 (S50) 

PCB-140 0.000146U 0.00197 Not calculable 

PCB-141 0.00983 0.0492 133 (S50} 

PCB-144 0.00212 0.00974 128 {S50} 

PCB-146/165 0.00933 0.0430 129 {S50} 

PCB-147 0.00167 0.00852 134 {S50) 

PCB-148 0.000145U 0.000881 Not calculable 

PCB-150 0.000109U 0.000928 Not calculable 

PCB-151 0.0133 0.0672 134 {S50) 

PCB-152 0.0000969U 0.000408 Not calculable 

PCB-153 0.0522 0.237 128 {S50} 

PCB-154 0.00122 0.00597 132 (S50) 

PCB-156 0.00639 0.0293 128 (S50) 

PCB-157 0.00175 0.00679 118 {S50) 

PCB-158/160 0.00681 0.0322 130 {S50) 

PCB-159 0.000607 0.000218 94 {S50) 

PCB-166 0.000273 0.000905 107 (S50) 

PCB-167 0.00294 0.0119 121 (S50) 

PCB-168 0.000124U 0.000435 Not calculable 

PCB-170 0.0161 0.0730 128 {S50) 

PCB-171 0.00510 0.0200 119 {S50) 

PCB-172 0.00264 0.0121 128 {S50) 
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Concentration (ug/Kg) 

Compound FD-201904171301 T 4-P 012019-SGS0-190417 RPD (Limits) 

PCB-173 0.000156U 0.00143 Not calculable 

PCB-174 0.0163 0.0732 127 (;5;50) 

PCB-175 0.000850 0.00309 114 (;5;50) 

PCB-176 0.00208 0.00971 129 (S50) 

PCB-177 0.00949 0.0412 125 (;5;50) 

PCB-178 0.00384 0.0161 123 (;5;50) 

PCB-179 0.00668 0.0302 128 (;5;50) 

PCB-180 0.0355 0.161 128 (;5;50) 

PCB-181 0.000134U 0.000517 Not calculable 

PCB-182/187 0.0207 0.0918 126 (;5;50) 

PCB-183 0.00939 0.0398 124 (;5;50) 

PCB-185 0.00188 0.00835 126 (;5;50) 

PCB-189 0.000883 0.00306 110 (;5;50) 

PCB-190 0.00367 0.0149 121 (;5;50) 

PCB-191 0.000475 0.00231 132 (;5;50) 

PCB-193 0.00179 0.00964 137 (;5;50) 

PCB-194 0.00862 0.0435 134 (;5;50) 

PCB-195 0.00352 0.0141 120 (;5;50) 

PCB-196/203 0.0109 0.0539 133 (;5;50) 

PCB-197 0.000328 0.00171 136 (;5;50) 

PCB-198 0.0000770U 0.00177 Not calculable 

PCB-199 0.0107 0.0478 127 (;5;50) 
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Concentration (ug/Kg) 

Compound FD-201904171301 T 4-P 012019-SGS0-190417 RPD (Limits) 

PCB-200 0.00104 0.00483 129 (S50) 

PCB-201 0.00139 0.00572 122 (S50) 

PCB-202 0.00156 0.00942 143 (S50) 

PCB-205 0.000322 0.00206 146 (S50) 

PCB-206 0.00599 0.0296 133 (S50) 

PCB-207 0.000658 0.00370 140 (S50) 

PCB-208 0.00196 0.0103 136 (S50) 

PCB-209 0.00473 0.0261 139 (S50) 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target 
compounds were within QC limits with the following exceptions: 

Labeled Affected 
Sample Compound %R (Limits) Compound Flag A or P 

T 4-PDI2019-SG 13-190415 13C-PCB-209 171 (10-145) PCB-209 J (all detects) p 

T 4-PDI2019-SG 18-190415 13C-PCB-209 146 (10-145) PCB-209 J (all detects) p 

T4-PDI2019-SG57-190417 13C-PCB-95 206 (10-145) PCB-88/91 J (all detects) p 
13C-PCB-1 04 244 (10-145) PCB-93 UJ (all non-detects) 

PCB-94 
PCB-95/98/1 02 
PCB-96 
PCB-100 
PCB-103 
PCB-104 
PCB-121 

T 4-PDI2019-SG58-190417** 13C-PCB-54 156 (10-145) PCB-50 UJ (all non-detects) p 
PCB-54 UJ (all non-detects) 
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Labeled Affected 
Sample Compound o/oR (Limits) Compound Flag A or P 

T4-PDI2019-SG59-190417** 13C-PCB-11 149 (10-145) PCB-11 J (all detects) p 
13C-PCB-54 177 (10-145) PCB-12/13 UJ (all non-detects) 
13C-PCB-1 04 161 (10-145) PCB-14 

PCB-15 
PCB-50 
PCB-54 
PCB-96 
PCB-100 
PCB-103 
PCB-104 

T 4-PDI2019-SG61-190416 13C-PCB-209 148 (10-145) PCB-209 J (all detects) p 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Compound I Flag I A or P I 
All samples in SDG 1900807 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to DUP RPD and difference, labeled compound 0/oR, and results reported as 
EMPC, data were qualified as estimated in twenty-one samples. 

Due to laboratory blank contamination, data were qualified as not detected in twelve 
samples. 

No results were rejected in this SDG. 
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I 

Port of Portland, T4 
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG 
1900807 

Sam~le I Com~ound I Flag I A or P I Reason 

T 4-PDI2019-SG59-190417** PCB-2 J (all detects) A Duplicate sample analysis 
PCB-4/10 J (all detects) (difference) 
PCB-6 J (all detects) 
PCB-12/13 J (all detects) 
PCB-19 J (all detects) 
PCB-24/27 J (all detects) 
PCB-25 J (all detects) 
PCB-35 J (all detects) 
PCB-40 J (all detects) 
PCB-45 J (all detects) 
PCB-46 J (all detects) 
PCB-48/75 J (all detects) 
PCB-51 J (all detects) 
PCB-63 J (all detects) 
PCB-67 J (all detects) 
PCB-77 J (all detects) 
PCB-85/116 J (all detects) 
PCB-88/91 J (all detects) 
PCB-103 J (all detects) 
PCB-1 07/1 09 J (all detects) 
PCB-114 J (all detects) 
PCB-124 J (all detects) 
PCB-129 J (all detects) 
PCB-131/133 J (all detects) 
PCB-134/143 J (all detects) 
PCB-144 J (all detects) 
PCB-147 J (all detects) 
PCB-154 J (all detects) 
PCB-157 J (all detects) 
PCB-167 J (all detects) 
PCB-171 J (all detects) 
PCB-172 J (all detects) 
PCB-176 J (all detects) 
PCB-178 J (all detects) 
PCB-185 J (all detects) 
PCB-190 J (all detects) 
PCB-193 J (all detects) 
PCB-195 J (all detects) 
PCB-208 J (all detects) 
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I Sam~le I Com~ound I Flag I A or P I Reason I 
T 4-PDI2019-SG59-190417** PCB-5/8 J (all detects) A Duplicate sample analysis 

PCB-11 J (all detects) (RPD) 
PCB-15 J (all detects) 
PCB-16/32 J (all detects) 
PCB-17 J (all detects) 
PCB-18 J (all detects) 
PCB-20/21 /33 J (all detects) 
PCB-22 J (all detects) 
PCB-26 J (all detects) 
PCB-28 J (all detects) 
PCB-31 J (all detects) 
PCB-37 J (all detects) 
PCB-41 /64/71/72 J (all detects) 
PCB-42/59 J (all detects) 
PCB-43/49 J (all detects) 
PCB-44 J (all detects) 
PCB-47 J (all detects) 
PCB-52/69 J (all detects) 
PCB-53 J (all detects) 
PCB-56/60 J (all detects) 
PCB-61/70 J (all detects) 
PCB-66/76 J (all detects) 
PCB-74 J (all detects) 
PCB-82 J (all detects) 
PCB-84/92 J (all detects) 
PCB-87/117/125 J (all detects) 
PCB-90/101 J (all detects) 
PCB-95/98/1 02 J (all detects) 
PCB-97 J (all detects) 
PCB-99 J (all detects) 
PCB-105 J (all detects) 
PCB-1 06/118 J (all detects) 
PCB-110 J (all detects) 
PCB-128/162 J (all detects) 
PCB-130 J (all detects) 
PCB-132/161 J (all detects) 
PCB-135 J (all detects) 
PCB-136 J (all detects) 
PCB-137 J (all detects) 
PCB-138/163/164 J (all detects) 
PCB-139/149 J (all detects) 
PCB-141 J (all detects) 
PCB-146/165 J (all detects) 
PCB-151 J (all detects) 
PCB-153 J (all detects) 
PCB-156 J (all detects) 
PCB-158/160 J (all detects) 
PCB-170 J (all detects) 
PCB-174 J (all detects) 
PCB-177 J (all detects) 
PCB-179 J (all detects) 
PCB-180 J (all detects) 
PCB-182/187 J (all detects) 
PCB-183 J (all detects) 
PCB-194 J (all detects) 
PCB-196/203 J (all detects) 
PCB-199 J (all detects) 
PCB-206 J (all detects) 
PCB-209 J (all detects) 

T4-PDI2019-SG13-190415 PCB-209 J (all detects) p Labeled compounds (%R) 
T 4-PDI2019-SG 18-190415 
T 4-PDI2019-SG61-190416 
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I Sam~le I Com~ound I Flag I A or P I Reason I 
T4-PDI2019-SG57-190417 PCB-88/91 J (all detects) p Labeled compounds (%R) 

PCB-93 UJ (all non-detects) 
PCB-94 
PCB-95/98/1 02 
PCB-96 
PCB-100 
PCB-103 
PCB-104 
PCB-121 

T 4-PDI2019-SG58-190417** PCB-50 UJ (all non-detects) p Labeled compounds (%R) 
PCB-54 UJ (all non-detects) 

T 4-PDI2019-SG59-190417** PCB-11 J (all detects) p Labeled compounds (%R) 
PCB-12/13 UJ (all non-detects) 
PCB-14 
PCB-15 
PCB-50 
PCB-54 
PCB-96 
PCB-100 
PCB-103 
PCB-104 

RB-201904171558 All compounds reported as J (all detects) A Compound quantitation 
T 4-PDI2019-SG05-190417 estimated maximum possible (EMPC) 
T4-PDI2019-SG06-190417 concentration (EMPC). 
T 4-PDI2019-SG08-190415 
T4-PDI2019-SG11-190415 
T 4-PDI2019-SG13-190415 
T4-PDI2019-SG15-190416 
T4-PDI2019-SG16-190416 
T4-PDI2019-SG17-190416 
FD-201904151441 
T4-PDI2019-SG18-190415 
T4-PDI2019-SG51-190417 
T 4-PDI2019-SG52-190417 
T 4-PDI2019-SG53-190416 
T 4-PDI2019-SG54-190416 
T 4-PDI2019-SG57 -190417 
T 4-PDI2019-SG58-190417** 
T 4-PDI2019-SG59-190417** 
FD-201904171301 
T 4-PDI2019-SG60-190417 
T4-PDI2019-SG61-190416 
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Port of Portland, T 4 
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification 
Summary - SDG 1900807 

Modified Final 
Sample Compound Concentration A or P 

RB-201904171558 PCB-1 0.883U pg/L A 
PCB-11 3.92U pg/L 
PCB-16/32 1.49U pg/L 
PCB-18 1.71 U pg/L 
PCB-28 1.64U pg/L 
PCB-31 1.30U pg/L 
PCB-41 /64/71/72 1.25U pg/L 
PCB-42/59 0.644U pg/L 
PCB-43/49 0.911 U pg/L 
PCB-44 1.04U pg/L 
PCB-47 12.6U pg/L 
PCB-51 1.22U pg/L 
PCB-52/69 1.12U pg/L 
PCB-61/70 0.839U pg/L 
PCB-68 2.21U pg/L 
PCB-138/163/164 1.03U pg/L 
PCB-139/149 1.07U pg/L 
PCB-153 0.785U pg/L 
PCB-194 0.574U pg/L 
PCB-208 0.154U pg/L 
PCB-209 0.155U pg/L 

T 4-PDI2019-SG05-190417 PCB-1 0.00218U ug/Kg A 
PCB-16/32 0.00282U ug/Kg 
PCB-193 0.00117U ug/Kg 

T4-PDI2019-SG15-190416 PCB-193 0.00174U ug/Kg A 

T 4-PDI2019-SG 16-190416 PCB-1 0.00383U ug/Kg A 

FD-201904151441 PCB-1 0.00291 U ug/Kg A 

T4-PDI2019-SG18-190415 PCB-1 0.00253U ug/Kg A 

T 4-PDI2019-SG51-190417 PCB-193 0.000847U ug/Kg A 

T 4-PDI2019-SG52-190417 PCB-193 0.000756U ug/Kg A 

T 4-PDI2019-SG53-190416 PCB-193 0.00213U ug/Kg A 

T 4-PDI2019-SG57-190417 PCB-1 0.0044U ug/Kg A 

T 4-PDI2019-SG58-190417** PCB-1 0.00374U ug/Kg A 

FD-201904171301 PCB-193 0.00179U ug/Kg A 
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LDC #: 45526A31 
SDG #: 1900807 

VALIDATION COMPLETENESS WORKSHEET 
Stage 2814 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Biphenyl Congeners (EPA Method 1668C) 

Date: 8klf1 
Page:--Lof)

Reviewer:~ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

~alidaticc A[ea I I Ccmmects 

Sample receipUTechnical holding_ times .Jr. I A 
HRGC/HRMS Instrument performance check A* 
Initial calibration/leV .A,A f2Ch~ -2-0 lcte&c 
Continuing calibration A ~· Kl_Q_ (A·~ 

Laboratory Blanks 9)j 

Field blanks 5¥/ l2.~ ~ f 
Matrix spike/Matrix spike duplicates ( b\.A-1' N/S\t1J 

' .A- or~ Laboratory control samples 

Field duplicates 9/J !,)-:;. \0 +-\ ( . \lif +zo . 
Labeled Compounds .. 9JJ 
Compound quantitation RULOQ/LODs 9.1 Not reviewed for Stage 28 validation 

Target compound identification A Not reviewed for Stage 28 validation 

System performance ~ Not reviewed for Stage 28 validation 

Overall assessment of data ~ 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

{A~ 

SB=Source blank 
OTHER: 

I d S 4 ** d In icates samples un erwent tage revrew 

Client ID LabiD Matrix Date 

1 RB-201904171558 1900807-01 Water 04/17/19 

2 T 4-PDI20 19-SG05-190417 1900807-02 Sediment 04/17/19 

3 T4-PDI2019-SG06-190417 1900807-03 Sediment 04/17/19 

4 T4-PDI2019-SG08-190415 1900807-04 Sediment 04/15/19 

5 T4-PDI2019-SG11-190415 1900807-05 Sediment 04/15/19 

6 T 4-PDI20 19-SG 13-190415 1900807-06 Sediment 04/15/19 

7 T4-PDI2019-SG15-190416 1900807-07 Sediment 04/16/19 

8 T4-PDI2019-SG16-190416 1900807-08 Sediment 04/16/19 

9 T 4-PDI20 19-SG 17-190416 1900807-09 Sediment 04/16/19 

10 l FD-201904151441 1900807-10 Sediment 04/15/19 
• 

11 T 4-PDI20 19-SG 18-190415 1900807-11 Sediment 04/15/19 

12 T 4-PDI2019-SG51-190417 1900807-12 Sediment 04/17/19 

13 T4-PDI2019-SG52-190417 1900807-13 Sediment 04/17/19 

14 T 4-PDI2019-SG53-190416 1900807-14 Sediment 04/16/19 
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LDC #: 45526A31 
SDG #: 1900807 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Biphenyl Congeners (EPA Method 1668C) 

15 T4-PDI2019-SG54-190416 1900807-15 

16 T4-PDI2019-SG57-190417 1900807-16 

17 T 4-PDI2019-SG58-190417** 1900807-17** 

18 T4-PDI2019-SG59-190417** 1900807 -18** 

19 ' FD-201904171301 1900807-19 
I 

20 T 4-PDI20 19-SG60-190417 1900807-20 

21 T4-PDI2019-SG61-190416 1900807-21 

22 T4-PDI2019-SG59-190417DUP 1900807-18DUP 

23 

24 

Date: ')/t;('f 
Page:_2of ,_. 

Reviewer: I) 
2nd Reviewer:~ 

Sediment 04/16/19 

Sediment 04/17/19 

Sediment 04/17/19 

Sediment 04/17/19 

Sediment 04/17/19 

Sediment 04/17/19 

Sediment 04/16/19 

Sediment 04/17/19 

?~ , 

*'"Notes: MC l--oA~ .. ()~.Entt ?~~ ~ fif12-. ~.-qk:[K ~ >b~,,E~'+ . l,4.~ 

.,'~ui::LL (..A~~ '~A. (\- fFt ~~CL • .l, ,,._ ~ MA..JL. 

v 
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LDC #: ~~ %-":J ( VALIDATION FINDINGS CHECKLIST 

M th d HRGC/HRMS P I hi e 0 OIYC t d s· h I (EPA M h d 1668C) onna e 1p eny1s et 0 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. /v 

Cooler temperature criteria was met. / 

II. GC/MS Instrument performance check / 

/ 
Was PFK exact mass 330.9792 verified? 

Were the retention time windows established for all homologues? / 

Was the chromatographic resolution (valley) between PCB 23 and PCB 34 and 
between PCB 182 and PCB 187 < 40% ? / 

Is the static resolving power ~ 10,000 at m/z 330.9792 and ~ 8000 throughout the 
/ mass range? 

Was the mass resolution adequately checked with PFK? 
/~ 

Ill. Initial calibration/Initial calibration verification 

Was the initial calibration _performed at 5 concentration levels? /~ 

Were all percent relative standard deviations (%RSD) s20% for unlabeled and / labeled compounds? 

Did all calibration standards meet the lon Abundance Ratio criteria? / 

Was the signal to noise ratio for each target compound and internal standard > 1 0? /"" 
Were all initial calibration verification (ICV) percent differences (%D) within QC / limits for unlabeled and labeled compounds? 

IV. Continuing calibration 

Was a continuing calibration performed at the beginning of each 12 hour period? ./ 

Were all percent differences (%D) s25% for unlabeled and percent recoveries (%R) / for labeled compounds within 50-145%? 

Did all routine calibration standards meet the lon Abundance Ratio criteria? / 
Was the signal to noise ratio for each target compound and internal standard > 1 0? / 
V. Laboratory Blanks 

Was a method blank associated with every sample in this SDG? / 
Was a method blank performed for each matrix and concentration? / 
Was there contamination in the method blanks? If yes, please see the blanks / validation findings worksheet. 

VI. Field blanks 

Were field blanks identified in this SDG? / 

Were target compounds detected in the field blanks? / 
VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 
Were the MS/MSD percent recoverh (%R) and the relative percent differences 

I (RPD) within the QC limits? Jp / 
..., _., \ 

VIII. Laboratory control sa moles 

Level IV checklist_1668C rev02.wpd 

NA 

~ 

Page:_j_of ~ 
Reviewer:--L/1-t--

2nd Reviewer:~ 

Findings/Comments 
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LDC #: q.r~>i-)11( VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

Was an LCS analvzed_g_er extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? / 
Were target compounds detected in the field duplicates? / 
X. Labeled Compounds 

Were labeled compound recoveries within the QC criteria? / 
Was the minimum S/N ratio of all labeled compound peaks> 10? / 
XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 
Were the labeled compound, quantitation ion and relative response factor (RRF) 

/ used to quantitate the compound? 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and 
/ dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For polychlorinated biphenyl congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the /~ labeled standard? 

For polychlorinated biphenyl congeners without associated labeled standards, were 
/"" the relative retention times of the two quantitation peaks within 0.005 time units of 

the RRT measured in the routine calibration? 

For other polychlorinated biphenyl congeners, were the retention times of the two / 
quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? 
_,.v 

Was the lon Abundance Ratio for the two quantitation ions within criteria? / 
Was the signal to noise ratio for each target compound and labeled standard ~ 2.5? / 

Does the maximum intensity of each specified characteristic ion coincide within .:t 2 / seconds (includes labeled standards)? 

Was an acceptable lock mass recorded and monitored? L 
XIII. System performance 

System performance was found to be acceptable. .~ 
XIV. Overall assessment of data / 
Overall assessment of data was found to be acceptable. 

Level IV checklist_1668C rev02.wpd 

NA 

Page:~f~ 
Reviewer~ 

2nd Reviewe~ 

Findings/Comments 



LDC #: 45526A31 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 16688) 

Blank extraction date: 5/15/19 Blank analysis date: 5/17/19 

-- - ......... _ ... -- - -- ---..-- .. .... 

I Compound II Blank ID II Sample Identification 

" J0:;::,~:;;&vr}~~~;:i{ B9E0099-BLK1 I ''Ii-~*7¥-~,:;f II II 
,:, ,\' ,,' 'C';,<i!':, jl!! ,',,i.;)\0i,if:+Y/0,,'"' {, , ::¥:"; 5X I 1 I I I I 
PCB-1 0.356* 1.78 0.883 

PCB-11 4.91 24.55 3.92 

PCB-16/32 1.06 5.3 1.49 

PCB-18 0.642* 3.21 1.71 

PCB-28 0.957* 4.785 1.64 

PCB-31 0.726* 3.63 1.30 

PCB-41/64/71/72 0.638* 3.19 1.25 

PCB-42/59 0.278 1.39 0.644 

PCB-43/49 0.597* 2.985 0.911 

PCB-44 0.686* 3.43 1.04 

PCB-47 4.91 24.55 12.6 

PCB-51 0.759* 3.795 1.22 

PCB-52/69 0.743* 3.715 1.12 

PCB-61/70 0.480* 2.4 0.839 

PCB-68 0.710* 3.55 2.21 

PCB-110 0.670 3.35 

I PCB-138/163/164 0.491 2.455 1.03 

PCB-139/149 0.497 2.485 1.07 

I PCB-153 0.364* 1.82 0.785 

0.546 2.73 0.574· PCB-194 

PCB-208 0.218 1.09 0.154 

PCB-209 0.379* 1.895 0.155 

V:\Validation Worksheets\ 1668\MB\45526A31_MB. wpd 
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LDC #: 45526A31 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 16688) 

Blank extraction date: 6/03/19 Blank analysis date: 6/07/19 
- - ---- ------- - -- - . - -- -------------------.----- -- -

I Compound II Blank 10 II Sample Identification -..11.;;' ~I B9F0009-BLK1 II 5X I 2 I 7 I 8 I 10 I 11 

I PCB-1 0.000880* 0.0044 0.00218 0.00383 0.00291 0.00253 

PCB-16/32 0.000580* 0.0029 0.00282 

PCB-47 0.00102* 0.0051 

PCB-153 0.00132 0.0066 

I PCB-193 0.000545* 0.002725 0.00117 0.00174 

*EMPC 

I Compound II Blank 10 II Sample Identification 

i~fM!i~ii·~-~~ I B9F0009-BLK1 II 5X I 16 I 17 I 19 I I 
PCB-1 0.000880* 0.0044 0.0044 0.00374 

PCB-16/32 0.000580* 0.0029 

PCB-47 0.00102* 0.0051 

PCB-153 0.00132 0.0066 

PCB-193 0.000545* 0.002725 0.00179 

V:\Validation Worksheets\ 1668\MB\45526A31_MBS. wpd 
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LDC#:45526A31 VALIDATION FINDINGS WORKSHEET 

Freid Blanks 

METHOD: HRGC/HRMS PCB (EPA Method 1668C) 
Sample: 1 (RB) Sampling Date: 04/17/19 
Compound I Concentration (pg/L) 

PCB-1 0.883 

PCB-5/8 1.74 * 
PCB-11 3.92 

PCB-16/32 1.49 * 
PCB-17 0.764 

PCB-18 1.71 

PC B-20/21 /33 1.20 * 
PCB-22 0.510 * 
PCB-28 1.64 

PCB-31 1.30 

PCB-38 0.426 

PC B-41 /64/71 /72 1.25 

PCB-42/59 0.644 

PCB-43/49 0.911 

PCB-44 1.04 * 
PCB-45 0.330 * 
PCB-47 12.6 

PCB-48/75 0.246 * 
PCB-51 1.22 * 
PCB-52/69 1.12 * 
PCB-56/60 0.445 

PCB-61/70 0.839 * 
PCB-66/76 0.416 * 
PCB-68 2.21 * 
PCB-74 0.331 

PCB-95/98/1 02 1.33 

PCB-132/161 0.204 * 
PCB-136 0.257 * 
PCB-138/163/164 1.03 

PCB-139/149 1.07 * 
PCB-141 0.251 

PCB-146/165 0.244 * 
PCB-151 0.621 * 
PCB-153 0.785 * 
PCB-155 0.177 

PCB-174 0.369 * 
PCB-179 0.244 * 
PCB-180 0.532 

PCB-182/187 0.457 * 
PCB-194 0.574 

PCB-208 0.154 

PCB-209 0.155 * 

V:\Field Blanks\45526A31_RB.xlsx 
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LDC #: ~"2.-(?Mf VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Was a duplicate sample analyzed for each matrix in this SDG? 

"'Y{N)NtA Were all duplicate sample relative percent differences (RPD) within the QC limits? 

Page:_( of !t. 
Reviewer:~ 
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LDC#:45526A31 VALIDATION FINDINGS WORKSHEET 

Duplicate Analysis 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Concentration (ug/Kg) Difference Diff Limits Qualification 

18 22 (ug/Kg) (2XQL) 

PCB-2 0.0221 0.0336 0.0115 0.00982 Jdets/A 

PCB-4/10 0.0321 0.0818 0.0497 0.01962 

PCB-6 0.0186 0.0551 0.0365 0.00982 

PCB-12/13 0.00815 0.0399 0.03175 0.01962 

PCB-19 0.0183 0.0589 0.0406 0.00982 

PCB-24/27 0.011 0.0321 0.0211 0.01962 

PCB-25 0.0132 0.0529 0.0397 0.00982 

PCB-35 0.00446 0.0163 0.01184 0.00982 

PCB-40 0.0221 0.102 0.0799 0.00982 

PCB-45 0.0182 0.0742 0.056 0.00982 

PCB-46 0.0118 0.0337 0.0219 0.00982 

PCB-48/75 0.0264 0.101 0.0746 0.01962 

PCB-51 0.0127 0.0454 0.0327 0.00982 

PCB-63 0.00481 0.0209 0.01609 0.00982 

PCB-67 0.00623 0.0177 0.01147 0.00982 

PCB-77 0.0226 0.073 0.0504 0.00982 

PCB-85/116 0.0409 0.151 0.1101 0.01962 

PCB-88/91 0.0412 0.161 0.1198 0.01962 

PCB-103 0.00338 0.0184 0.01502 0.00982 

PCB-107/109 0.0217 0.0681 0.0464 0.01962 

PCB-114 0.00657 0.0217 0.01513 0.00982 

PCB-124 0.0155 0.0389 0.0234 0.00982 

PCB-129 0.0212 0.0651 0.0439 0.00982 

PCB-131/133 0.0152 0.0412 0.026 0.01962 

PCB-134/143 0.0135 0.0701 0.0566 0.01962 

PCB-144 0.0108 0.0521 0.0413 0.00982 

PCB-147 0.0151 0.0366 0.0215 0.00982 

PCB-154 0.00534 0.0295 0.02416 0.00982 

PCB-157 0.0107 0.0326 0.0219 0.00982 

PCB-167 0.0169 0.0586 0.0417 0.00982 

PCB-171 0.0103 0.097 0.0867 0.00982 

PCB-172 0.0113 0.0569 0.0456 0.00982 

PCB-176 0.0072 0.0442 0.037 0.00982 

PCB-178 0.0131 0.0815 0.0684 0.00982 

PCB-185 0.0103 0.0403 0.03 0.00982 

PCB-190 0.0242 0.0731 0.0489 0.00982 

PCB-193 0.00957 0.0447 0.03513 0.00982 

PCB-195 0.0109 0.0772 0.0663 0.00982 I 
PCB-208 0.0142 0.0575 0.0433 0.00982 I 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45526_DUP _T4.xlsx 

Page:..2::of >
Reviewer:-;?..--

2nd Reviewer:~ 



Sample ID: Duplicate 
Source Client ID: 
Source LabNumber: 

T4-PDI2019-SG59-190417 

1900807-18 
Matrix: Solid 

0.0331 

ND 

0.0579 

ND 

ND 

PCB-42/59 0.179 0.0532 

;k ~ ~.utu L .l)C.&L.. 

Work Order 1900807 

~ ~r 

25 

115 25 

NA 25 

115 25 

25 

129 25 

122 25 

NA 25 

NA 25 

NA 25 

# 

108 25 

L(~ rfJJ 

EPA Method 1668C 
Duplicate Lab Sample: B9F0009-DUP1 

0.0337 0.0118 

I PCR-4&175 0.101 0.0264 

I PCB-51 0.0454 

I PCB-53 0.0883 

I PCR-63 0.0209 ND 

I PCR-66176 0.473 0.124 

I PCR-6R 0.00648 ND 

I 

0.424 0.142 

I PCB-86 ND ND NA 25 
LCL-UCL- Lower control limit- upper control limit. 

# - Result could not be calculated due to one or more non-detected analytes 

The results are reported in dry weight. The sample size is reported in wet weight. 
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Sample ID: Duplicate 
Source Client ID: 

Source LabNumber: 

Matrix: 

T4-PDI2019-SG59-190417 

1900807-18 

Solid 

Work Order 1900807 

25 

EPA Method 1668C 
Duplicate Lab Sample: B9F0009-DUP1 

0.0651 0.0288 

1.03 0.266 

0.314 ~ .,;#' 1.2 25 

1.19 0.339 111 25 

0.00114 ND 

~~~A~t~@.·•••••·••·••·••i••• I { I lliil~ 

ND NA 25 

0.0970 ND 

0.00756 ND # 25 

0.0142 ND # 25 

LCL-UCL- Lower control limit- upper control limit. 
# - Result could not be calculated due to one or more non-detected analytes 
The results are reported in dry weight. The sample size is reported in wet weight. 
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Sample ID: Duplicate 
Source Client ID: 

Source LabNumber: 
Matrix: 

Analyte 

l,~~~~!z~ 
PCB-177 

PCB-179 

PCB-181 

PCB-185 

PCB-188 

PCB-190 

PCB-192 

PCB-194 

PCB-196/203 

PCB-198 

PCB-200 

PCB-202 

PCB-205 

PCB-207 

PCB-209 

T4-PDI20 19-SG59-190417 

1900807-18 

Solid 

Dup Cone. (ug/kg Source Cone. 

QtP442 •JN]l) 

0.211 .wr1 

0.152 0.0423 

0.00225 ND 

0.192 

0.0403 ND 

ND ND 

0.0731 0.0242 

ND ND 

0.199 0.0529 

0.00913 ND 

0.0251 ND 

0.0498 ND 

0.00648 ND 

0.0173 ND 

0.191 0.0268 

Work Order 1900807 

EPA Method 1668C 
Duplicate Lab Sample: B9F0009-DUP1 

RPD RPD Limit Ana!Yte Dup Cone. (uglkg Source Cone. RPD RPDLimit 

Y l~u 25 

113 25 -
# 25 

8 
,. (Y-.21 25 

# '* 25 

NA 25 

101 .t 25 

NA 25 

116 25 

. .tr' .. , ~ .. ~ 25 

# 25 

# 25 

# 25 

# 
""· 

25 

# 25 

I 
151 25 

LCL-UCL- Lower control limit- upper control limit. 
# - Result could not be calculated due to one or more non-detected analytes 
The results are reported in dry weight. The sample size is reported in wet weight. 
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LDC#:45526A31 VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Concentration (ug/Kg) RPD 
10 11 (S50%) 

PCB-1 0.00291 0.00253 14 
PCB-2 0.00380 0.00321 17 
PCB-3 0.00262 0.00270 3 
PCB-4/10 0.00555 0.00697 23 
PCB-5/8 0.0133 0.0160 18 
PCB-6 0.00356 0.00422 17 
PCB-7/9 0.000299U 0.00128 NC 
PCB-11 0.0162 0.0180 11 
PCB-12/13 0.000258U 0.00318 NC 
PCB-15 0.0126 0.0140 11 

PCB-16/32 0.0180 0.0206 13 
PCB-17 0.0133 0.0160 18 
PCB-18 0.0211 0.0262 22 

PCB-19 0.00683 0.00771 12 
PCB-20/21 /33 0.0284 0.0314 10 
PCB-22 0.0130 0.0166 24 
PCB-24/27 0.00253 0.00307 19 

PCB-25 0.00676 0.00803 17 
PCB-26 0.01,30 0.0148 13 
PCB-28 0.0527 0.0628 17 
PCB-29 0.000365U 0.000299 NC 

PCB-31 0.0412 0.0493 18 

PCB-34 0.000655 0.000764 15 
PCB-35 0.00145 0.00146 1 

PCB-36 0.000246U 0.000374 NC 

PCB-37 0.0197 0.0218 10 

PCB-38 0.000936 0.00133 35 

PCB-39 0.000447 0.000443 1 

PCB-40 0.0110 0.0105 5 

PCB-41/64/71/72 0.0569 0.0609 7 

PCB-42/59 0.0219 0.0261 18 

PCB-43/49 0.0891 0.0977 9 

PCB-44 0.0626 0.0757 19 

PCB-45 0.00697 0.00839 18 

PCB-46 0.00323 0.00515 46 

PCB-47 0.0532 0.0601 12 

PCB-48/75 0.00941 0.0126 29 

PCB-50 0.000240U 0.000382 NC 

PCB-51 0.0116 0.0104 11 

PCB-52/69 0.0967 0.110 13 

PCB-53 0.0157 0.0156 1 

PCB-54 0.00205 0.00209 2 

PCB-55 0.00137 0.00146 6 

PCB-56/60 0.0388 0.0442 t~ 
•.....: .. 

PCB-57 0.000798 0.000766 4 

PCB-58 0.000944 0.000763 21 

PCB-61/70 0.0999 0.114 13 

PCB-63 0.00335 0.00373 11 

PCB-66/76 0.0829. 0.0913 10 

PCB-67 0.00195 0.00235 19 

PCB-68 0.00169 ' 0.00284 51 

PCB-73 0.000565 0.000895 45 

PCB-74 0.0305 0.0363 17 

PCB-77 0.00981 0.00977 0 

PCB-78 0.000357 0.000513 36 

PCB-79 0.00310 0.00343 10 

PCB-81 0.00156 0.00182 15 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45526A31_FD_T4.xlsx 
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LDC#:45526A31 VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Concentration (ug/Kg) RPD 
10 11 (:S50%) 

PCB-82 0.0141 0.0170 19 
PCB-84/92 0.0892 0.103 14 
PCB-85/116 0.0226 0.0279 21 
PCB-87/117/125 0.0471 0.0583 21 
PCB-88/91 0.0368 0.0415 12 
PCB-89 0.00110 0.00175 46 
PCB-90/101 0.238 0.264 10 
PCB-94 0.00181 0.00194 7 
PCB-95/98/1 02 0.149 0.166 11 
PCB-96 0.00115 0.00110 4 
PCB-97 0.0490 0.0579 17 
PCB-99 0.0882 0.103 15 
PCB-100 0.00668 0.00745 11 
PCB-103 0.00740 0.00898 19 
PCB-104 0.000647 0.000561 14 
PCB-105 0.0483 0.0582 19 
PCB-1 06/118 0.148 0.171 14 
PCB-1 07/1 09 0.0140 0.0156 11 
PCB-108/112 0.00759 0.00903 17 
PCB-11 0 0.199 0.227 13 
PCB-111 /115 0.00205 0.00245 18 
PCB-113 0.000909 0.000859 6 
PCB-114 0.00284 0.00347 20 
PCB-119 0.00986 0.0110 11 
PCB-120 0.00218 0.00198 10 

PCB-122 0.00190 0.00199 5 
PCB-123 0.00198 0.00278 34 

PCB-124 0.00559 0.00740 28 

PCB-126 0.000918 0.00105 13 
PCB-128/162 0.0349 0.0370 6 
PCB-129 0.00990 0.0114 14 

PCB-130 0.0203 0.0220 8 

PCB-131/133 0.0101 0.0125 21 

PCB-132/161 0.0822 0.0800 3 

PCB-134/143 0.0156 0.0159 2 

PCB-135 0.0548 0.0554 1 

PCB-136 0.0563 0.0526 7 

PCB-137 0.00987 0.0107 8 
PCB-138/163/164 0.280 0.287 2 
PCB-139/149 0.299 0.308 3 

PCB-140 0.00353 0.00438 21 

PCB-141 0.0648 0.0585 10 

PCB-144 0.0148 0.0144 3 

PCB-146/165 0.0644 0.0708 9 

PCB-147 0.00886 0.0107 19 

PCB-148 0.00224 0.00295 27 

PCB-150 0.00269 0.00301 11 

PCB-151 0.101 0.103 2 

PCB-152 0.000379 0.000520 31 

PCB-153 0.308 0.317 3 
PCB-154 0.0125 0.0156 22 

PCB-155 0.000283 0.000339 18 

PCB-156 0.0248 0.0256 3 

PCB-157 0.00435 0.00492 12 

PCB-158/160 0.0271 0.0279 3 

PCB-166 0.000596 0.000684 14 

PCB-167 0.0105 0.0102 3 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45526A31_FD_T4.xlsx 
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LDC#:45526A31 VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Concentration (ug/Kg) RPD 
10 11 (SSO%) 

PCB-168 0.000756 0.000782 3 

PCB-170 0.0989 0.0941 5 
PCB-171 0.0298 0.0271 9 

PCB-172 0.0165 0.0150 10 

PCB-173 0.00221 0.00193 14 

PCB-174 0.116 0.109 6 

PCB-175 0.00499 0.00402 22 

PCB-176 0.0166 0.0150 10 

PCB-177 0.0665 0.0627 6 

PCB-178 0.0256 0.0261 2 

PCB-179 0.0506 0.0500 1 

PCB-180 0.221 0.211 5 

PCB-182/187 0.134 0.134 0 

PCB-183 0.0581 0.0556 4 

PCB-184 0.000274 0.000237 14 

PCB-185 0.0127 0.0123 3 

PCB-188 0.000347 0.000399 14 

PCB-189 0.00380 0.00322 17 

PCB-190 0.0211 0.0193 9 

PCB-191 0.00367 0.00362 1 

PCB-193 0.0136 0.0130 5 

PCB-194 0.0489 0.0490 0 

PCB-195 0.0210 0.0201 4 

PCB-196/203 0.0607 0.0621 2 

PCB-197 0.00198 0.00275 33 

PCB-198 0.00276 0.00254 8 

PCB-199 0.0553 0.0587 6 

PCB-200 0.00705 0.00783 10 

PCB-201 0.00696 0.00808 15 

PCB-202 0.0103 0.0126 20 

PCB-205 0.00237 0.00223 6 

PCB-206 0.0402 0.0597 39 

PCB-207 0.00338 0.00499 38 

PCB-208 0.0159 0.0242 41 

PCB-209 0.0530 0.108 68 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45526A31_FD_T4.xlsx 
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LDC#:45526A31 VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Concentration (ug/Kg) RPD 

19 20 (SSO%) 

PCB-001 0.00442 0.0118 91 
PCB-002 0.00533 0.0221 122 

PCB-003 0.00339 0.0115 109 
PCB-004/01 0 0.00805 0.0347 125 

PCB-005/008 0.0278 0.0984 112 

PCB-006 0.00569 0.0219 118 

PCB-007/009 0.000659U 0.0102 NC 

PCB-011 0.00735 0.0284 118 
PCB-012/013 0.000629U 0.0115 NC 

PCB-015 0.0247 0.0790 105 

PCB-016/032 0.0169 0.0748 126 

PCB-017 0.0110 0.0501 128 

PCB-018 0.0229 0.102 127 

PCB-019 0.00507 0.0195 117 

PCB-020/021/033 0.0289 0.116 120 

PCB-022 0.0149 0.0620 122 

PCB-024/027 0.00279 0.0120 125 

PCB-025 0.00367 0.0152 122 

PCB-026 0.00652 0.0288 126 

PCB-028 0.0414 0.176 124 

PCB-029 0.000273U 0.00155 NC 

PCB-031 0.0331 0.132 120 

PCB-034 0.000273U 0.00106 NC 

PCB-035 0.000990 0.00365 115 

PCB-037 0.0215 0.0856 120 

PCB-038 0.000236U 0.00179 NC 

PCB-040 0.00605 0.0338 139 

PCB-041/064/071/072 0.0319 0.160 134 

PCB-042/059 0.0125 0.0549 126 

PCB-043/049 0.0281 0.117 123 

PCB-044 0.0299 0.153 135 

PCB-045 0.00501 0.0235 130 

PCB-046 0.00250 0.0108 125 

PCB-047 0.0201 0.0598 99 

PCB-048/075 0.00685 0.0324 130 

PCB-050 0.000258U 0.00104 NC 

PCB-051 0.00318 0.0129 121 

PCB-052/069 0.0318 0.142 127 

PCB-053 0.00485 0.0239 133 

PCB-054 0.000453 0.00247 138 

PCB-055 0.000490 0.00214 125 

PCB-056/060 0.0176 0.0712 121 

PCB-057 0.000178U 0.00109 NC 

PCB-058 0.000179U 0.000527 NC 

PCB-061/070 0.0353 0.150 124 

PCB-063 0.00133 0.00591 127 

PCB-066/076 0.0309 0.125 121 

PCB-067 0.00112 0.00550 132 

PCB-068 0.000465 0.00189 121 

PCB-073 0.000198U 0.000625 NC 

PCB-074 0.0137 0.0561 121 

PCB-077 0.00433 0.0169 118 

PCB-078 0.000186U 0.000799 NC 

PCB-079 0.000651 0.00288 126 

PCB-081 0.000367 0.00175 131 

PCB-082 0.00438 0.0223 134 

PCB-084/092 0.0206 0.0969 130 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45526A31_FD_T4.xlsx 
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LDC#:45526A31 VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Concentration (ug/Kg) RPD 
19 20 (S50%) 

PCB-085/116 0.00784 0.0361 129 

PCB-086 0.000203U 0.000696 NC 

PCB-087 /117/125 0.0150 0.0703 130 

PCB-088/091 0.00690 0.0371 137 

PCB-089 0.000180U 0.00225 NC 

PCB-090/1 01 0.0470 0.221 130 

PCB-094 0.000215U 0.00203 NC 

PCB-095/098/1 02 0.0333 0.155 129 

PCB-096 0.000609 0.00260 124 

PCB-097 0.0123 0.0618 134 

PCB-099 0.0192 0.0804 123 

PCB-100 0.00110 0.00429 118 

PCB-103 0.00104 0.00465 127 

PCB-104 0.000138U 0.000528 NC 

PCB-105 0.0192 0.0854 127 

PCB-1 06/118 0.0426 0.196 129 

PCB-1 07/1 09 0.00319 0.0144 127 

PCB-1 08/112 0.00193 0.00863 127 

PCB-110 0.0470 0.253 137 

PCB-111/115 0.000692 0.00349 134 

PCB-113 0.000130U 0.000590 NC 

PCB-114 0.00104 0.00475 128 

PCB-119 0.00166 0.00650 119 

PCB-120 0.000111 u 0.00124 NC 

PCB-122 0.000475 0.00235 133 

PCB-123 0.000759 0.00326 124 

PCB-124 0.00160 0.00774 131 

PCB-126 0.000192U 0.00166 NC 

PCB-128/162 0.0100 0.0452 128 

PCB-129 0.00333 0.0129 118 

PCB-130 0.00548 0.0194 112 

PCB-131/133 0.00206 0.00736 113 

PCB-132/161 0.0174 0.0765 126 

PCB-134/143 0.00328 0.0150 128 

PCB-135 0.00738 0.0369 133 

PCB-136 0.00783 0.0381 132 

PCB-137 0.00226 0.0154 149 

PCB-138/163/164 0.0623 0.273 126 

PCB-139/149 0.0465 0.233 133 

PCB-140 0.000146U 0.00197 NC 

PCB-141 0.00983 0.0492 133 

PCB-144 0.00212 0.00974 128 

PCB-146/165 0.00933 0.0430 129 

PCB-147 0.00167 0.00852 134 

PCB-148 0.000145U 0.000881 NC 

PCB-150 0.000109U 0.000928 NC 

PCB-151 0.0133 0.0672 134 

PCB-152 0.0000969U 0.000408 NC 

PCB-153 0.0522 0.237 128 

PCB-154 0.00122 0.00597 132 

PCB-156 0.00639 0.0293 128 

PCB-157 0.00175 0.00679 118 

PCB-158/160 0.00681 0.0322 130 

PCB-159 0.000607 0.000218 94 

PCB-166 0.000273 0.000905 107 

PCB-167 0.00294 0.0119 121 

PCB-168 0.000124U 0.000435 NC 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45526A31_FD_T4.xlsx 
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LDC#:45526A31 VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Concentration (ug/Kg) RPD 

19 20 (SSO%) 

PCB-170 0.0161 0.0730 128 
PCB-171 0.00510 0.0200 119 
PCB-172 0.00264 0.0121 128 
PCB-173 0.000156U 0.00143 NC 
PCB-174 0.0163 0.0732 127 
PCB-175 0.000850 0.00309 114 
PCB-176 0.00208 0.00971 129 
PCB-177 0.00949 0.0412 125 
PCB-178 0.00384 0.0161 123 
PCB-179 0.00668 0.0302 128 
PCB-180 0.0355 0.161 128 
PCB-181 0.000134U 0.000517 NC 
PCB-182/187 0.0207 0.0918 126 
PCB-183 0.00939 0.0398 124 
PCB-185 0.00188 0.00835 126 

PCB-189 0.000883 0.00306 110 
PCB-190 0.00367 0.0149 121 
PCB-191 0.000475 0.00231 132 

PCB-193 0.00179 0.00964 137 
PCB-194 0.00862 0.0435 134 
PCB-195 0.00352 0.0141 120 

PCB-196/203 0.0109 0.0539 133 
PCB-197 0.000328 0.00171 136 

PCB-198 0.0000770U 0.00177 NC 

PCB-199 0.0107 0.0478 127 

PCB-200 0.00104 0.00483 129 

PCB-201 0.00139 0.00572 122 

PCB-202 0.00156 0.00942 143 

PCB-205 0.000322 0.00206 146 

PCB-206 0.00599 0.0296 133 

PCB-207 0.000658 0.00370 140 

PCB-208 0.00196 0.0103 136 

PCB-209 0.00473 0.0261 139 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45526A31_FD_T4.xlsx 
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LDC #: ~ "Z-(:, ~( VALIDATION FINDINGS WORKSHEET 
Labeled Compounds 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 
Pie e see qualifications below for all questions answered 11 N11

• Not applicable questions are identified as 11 N/A11
• 

:>""':-""~..:....:N:.:....:./A..;:.. Were all labeled compound recoveries and ion abundance ratios (IAR) within the QC criteria? 
N/A Was the S/N ratio all labeled compound peaks > 1 0? 

%Recovery/ 
# Date Lab ID/Reference lon Abundance Ratio (Limit: 
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Table 8 

PCB Natives and Corresponding Labeled Compounds 

Congener 
PCB-1 
PCB-2 
PCB-3 

PCB-4/10 
PCB-7/9 
PCB-6 

PCB-5/8 
PCB-14 
PCB-11 

PCB-12/13 
PCB-15 
PCB-19 
PCB-30 
PCB-18 
PCB-17 

PCB-24/27 
PCB-16/32 

PCB-34 
PCB-23 
PCB-29 
PCB-26 
PCB-25 
PCB-31 
PCB-28 

PCB-20/21 /33 
PCB-22 
PCB-36 
PCB-39 
PCB-38 
PCB-35 
PCB-37 
PCB-54 
PCB-50 
PCB-53 
PCB-51 
PCB-45 
PCB-46 

PCB-52/69 
PCB-73 

PCB-43/49 

SOP 31, Rev. 11 

Labeled 
1;jC-PCB-1 
13C-PCB-3 
13C-PCB-3 
1JC-PCB-4 
1JC-PCB-9 
1JC-PCB-9 
1JC-PCB-9 

1JC-PCB-11 
lJC-PCB-11 
1JC-PCB-11 
lJC-PCB-11 
lJC-PCB-19 
lJC-PCB-19 
13C-PCB-32 
13C-PCB-32 
13C-PCB-32 
13C-PCB-32 
13C-PCB-28 
13C-PCB-28 
13C-PCB-28 
13C-PCB-28 
1JC-PCB-28 
1JC-PCB-28 
lJC-PCB-28 
,JC-PCB-28 
lJC-PCB-28 
13C-PCB-37 
13C-PCB-37 
13C-PCB-37 
13C-PCB-37 
13C-PCB-37 
13C-PCB-54 
1JC-PCB-54 
13C-PCB-52 
1JC-PCB-52 
1JC-PCB-52 
1JC-PCB-52 
13C-PCB-52 
13C-PCB-52 
13C-PCB-52 

Vista Analytical Laboratory 
El Dorado Hills, CA 95762 

Recovery Standard 
1JC-PCB-15 
1JC-PCB-15 
1JC-PCB-15 
1;jC-PCB-15 
l;jC-PCB-15 
13C-PCB-15 
13C-PCB-15 
13C-PCB-15 
1JC-PCB-15 
1JC-PCB-15 
1JC-PCB-15 
1JC-PCB-15 
1JC-PCB-15 
1JC-PCB-15 
1JC-PCB-15 
1;jC-PCB-15 
13C-PCB-15 
13C-PCB-31 
13C-PCB-31 
13C-PCB-31 
13C-PCB-31 
1JC-PCB-31 
1JC-PCB-31 
lJC-PCB-31 
MC-PCB-31 
lJC-PCB-31 
13C-PCB-31 
13C-PCB-31 
13C-PCB-31 
13C-PCB-31 
13C-PCB-31 
13C-PCB-60 
13C-PCB-60 
13C-PCB-60 
1JC-PCB-60 
13C-PCB-60 
1JC-PCB-60 
1JC-PCB-60 
13C-PCB-60 
1;jC-PCB-60 
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Table 8 

PCB Natives and Corresponding Labeled Compounds 

Congener 
PCB-47 

PCB-48/75 
PCB-65 
PCB-62 
PCB-44 

PCB-42/59 
PCB-41/64/71/72 

PCB-68 
PCB-40 
PCB-57 
PCB-67 
PCB-58 
PCB-63 
PCB-74 

PCB-61/70 
PCB-76/66 

PCB-80 
PCB-55 

PCB-56/60 
PCB-79 
PCB-78 
PCB-81 
PCB-77 

PCB-104 
PCB-96 

PCB-103 
PCB-100 
PCB-94 

PCB-95/98/1 02 
PCB-93 

PCB-88/91 
PCB-121 

PCB-84/92 
PCB-89 

PCB-90/101 
PCB-113 
PCB-99 

PCB-119 
PCB-1 08/112 

PCB-83 
PCB-97 

SOP31,Rev.11 

Labeled 
1JC-PCB-47 
,JC-PCB-47 
1JC-PCB-47 
,JC-PCB-47 
,jC-PCB-47 
,JC-PCB-47 
13C-PCB-47 
,JC-PCB-47 
13C-PCB-47 
13C-PCB-70 
13C-PCB-70 
13C-PCB-70 
13C-PCB-70 
13C-PCB-70 
1JC-PCB-70 
1 jC-PCB-70 
1JC-PCB-80 
,JC-PCB-80 
,jC-PCB-80 
13C-PCB-80 
13C-PCB-81 
13C-PCB-81 
13C-.PCB-77 

13C-PCB-1 04 
13C-PCB-1 04 
13C-PCB-1 04 
13C-PCB-1 04 

1JC-PCB-95 
1JC-PCB-95 
1JC-PCB-95 
1JC-PCB-95 
1JC-PCB-95 

,jC-PCB-1 01 
13C-PCB-1 01 
13C-PCB-101 
13C-PCB-1 01 
13C-PCB-1 01 

1JC-PCB-97 
1JC-PCB-97 
,JC-PCB-97 
,JC-PCB-97 

Vista Analytical Laboratory 
El Dorado Hills, CA 95762 

Recovery Standard 
13C-PCB-60 
13C-PCB-60 
13C-PCB-60 
13C-PCB-60 
1JC-PCB-60 
1JC-PCB-60 
1JC-PCB-60 
1JC-PCB-60 
1JC-PCB-60 
13C-PCB-60 
13C-PCB-60 
13C-PCB-60 
13C-PCB-60 
13C-PCB-60 
1JC-PCB-60 
1JC-PCB-60 
1JC-PCB-60 
,JC-PCB-60 
,jC-PCB-60 
13C-PCB-60 
13C-PCB-60 
13C-PCB-60 
13C-PCB-60 

13C-PCB-111 
13C-PCB-111 
13C-PCB-111 
13C-PCB-111 
13C-PCB-111 
1JC-PCB-111 
1JC-PCB-111 
1JC-PCB-111 
1JC-PCB-111 
,JC-PCB-111 
,JC-PCB-111 
13C-PCB-111 
13C-PCB-111 
13C-PCB-111 
1JC-PCB-111 
1JC-PCB-111 
1JC-PCB-111 
,JC-PCB-111 
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LDC#: lftc:zf..~/ VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

Page: _1_of_1_ 

Reviewer: l'f, 

2nd Reviewer: <;?'-· 

-

# Date Sample ID Finding Associated Samples Qualifications 

All All compounds reported as estimated Jdets/A 

maximum possible concentration (EMPC). 

Comments: See sample calculation verification worksheet for recalculations 

V:\Validation Worksheets\1668\COMQUA_1668C_EMPC.wpd 



LDC #: ~;,..>{q M( VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Page:_t of_f_ 

Reviewer: ?'l.: 
2nd Reviewer: ~ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax= Area of compound, Ais =Area of associated internal standard 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Cx = Concentration of compound, Cis = Concentration of internal standard 
S = Standard deviation of the RRFs, X= Mean of the RRFs 

I Reported II Recalculated II Reported II Recalculated II 

Calibration Compound (Reference Internal Standard) Average RRF Average RRF RRF RRF 
# Standard ID Date (initial) (initial) ( 50 std) ( 50 std) 

1 '~ '+f>+lr~ PCB 77 C3C-PCB 77) {)t'1'lq~ {),ljg~ .\ ~t>( t.. ~12. 
PCB 1 05 C3C-PCB 1 05) ].o4~~ L o~11P7 I ,l>*" ,~ o. 

u:. 1 'o•- (. {)L.Jg 
PCB 167 C3C-PCB 167) LO~~LJ ( .IJ~f.o1 i) ,C(7.a 0~ 11-J..-
PCB 189 C3C-PCB 189) \.1~~~ ).-?-,.~DO ·L~'1 f. ~R1_ 

2 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

3 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

Reported II Recalculated I 

%RSD %RSD 

7.o3t:J-7 b.&f/~b~ 
~ ,q zl-~LJ), ~.~'-fct qg 
~.lt.J\J IS'. DO/o&1 
1. ()-2-~1~ 1 ()lf.g.!t 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results. 

V:\ VALIDATION WORKSHEETS\ 1668\INICLC 1668C.DOC 



LDC#: ~bA~f VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:__Lof_J_ 

Reviewer: ~ 
2nd Reviewer: 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 
.__ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 
% Difference = 100 * (ave. RRF - RRF)/ave. RRF Where: 
RRF = (Ax)(Cis)/(Ais)(Cx) 

ave. RRF =initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cx = Concentration of compound, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 

I Reported II Recalculated J[ Reported II Re:~:ulat:=l 
Average RRF ~ -RRF Dl Standard ID 

Calibration 
Date Compound (Reference Internal Standard) I ~c::ll ~II II I (initial) I (CC) (CC) %0 %0 

1 119rq'Obo1¥-ft( td7ft ~ PCB 77 C3C-PCB 77) f), &(gq ~.4L/ II Lt1.~L~.3~ 
' PCB 105 C3C-PCB 1 05) ),~~ ~o. ro~ II rv.~t/-

PCB 167 C3C-PCB 167) r.~4 LI-b.>\ II 4-'. I~ 
PCB 189 C3C-PCB 189) 

I 
L?; l}f, oq II 47. I~ 

2 ~~'f~_,lo~Ht_ ~~ PCB 77 C3C-PCB 77) tfq. q~ IL4tJ .~, 
PCB 105 C3C-PCB 1 05) rr.4i II ~. q~, 
PCB 167 C3C-PCB 167) L/e,, s-? II ttb ~q 
PCB 189 C3C-PCB 189) ~ 1f7. ~ II 47. ~-3 

I 

3 PCB 77 (13C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

4 PCB 77 C3C-PCB 77) 

PCB 1 05 C3C-PCB 1 05) 

PCB 167 (13C-PCB 167) 

PCB 189 C3C-PCB 189) 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

V:\VALIDATION WORKSHEETS\1668\CONCLC_1668C.DOC 



LDC #: fr>-,._.r,~( VALIDATION FINDINGS WORKSHEET 
Ongoing Precision and Recovery Results Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Page:_l of_l_ 

Reviewer:._)f~--
2nd Reviewer: a --.... 

The percent recoveries (%R) of the Ongoing Precision and Recovery (OPR) were recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA 

RPD = I SSC- SSCDI * 2/(SSC+ SSCD) 

Where: sse = Spiked sample concentration 
SSCD = Duplicate Spiked sample concentration 
SA = Spike added 

OPR 10: ~f~Oq_ ~~~ 

PCB15 

PCB77 

PCB 169 

PCB 206 
----

V:\Validation Worksheets\ 1668\0PRCLC.wpd 
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LDC #: {t>~C..)?;( 
• VALIDATION FINDINGS WORKSHEET 

Sample Calculation Verification 
Page:_l_of_l_ 

Reviewer: ~/ 2nd reviewer: 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AxHis)(DF) Example: 
(Ais)(RRF)(Vo)(%S) 

1-? ta.-t'l Ax = Area of the characteristic ion (EICP) for the compound Sample 1.0. I 

to be measured 

A is = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms (ng) Cone. = ( 1 t> l e_p. ) ( \ V H ) 

Vo = Volume or weight of sample extract in milliliters (ml) or 
< {.t>JftC > <DJrfc > <(C1:z- >< b;~~ 

grams (g). 

RRF = Relative Response Factor (average) from the initial = {),ol17 &b calibration 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 

# Sample ID Compound Co~~qft:on c~~~i~n Qualification 

\"1 p~,.u~ 0, b\-1(, 
---......J 

/), l>17'1 -

V:\ VALIDATION WORKSHEETS\ 1668 \RECALC_1668C.DOC 



LDC #:_!:6S z (j) EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by 

Entered from Body or Summary 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

lc. -All 

II. 

Ila. 

Ill. Reasonableness Checks 

Ilia. -Do all ND results have ND 

Illb. - Do all qualified detect results have detect qualifier 

Illc. - If reason codes are used, do all qualified results have reason 

code field and vice versa? 

Illd. - Do blank concentrations in report match EDD, where data 

was due to blank? 

Ille. - Is the detect flag set to "N" for all "U" qualified blank 
results? 

Ill f. 

Ill g. 

Illh. 

Illi. 

- Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

-Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

-Are there any lab "R" qualified data? I Are the entry columns 
blank for these results? 

-Are there any discrepancies between the data packet and the 
EDD? 

Anchor 

YIN Initial Comments/ Action 

N 

Dare$/JOJ 
Page:_l_of~ 

Notes: _________ *~s~e~e~d~is~c~re~p~a~nc~y~s~h~e~m~-------------------------------------------------------------------------------------

EDD Populatoin Checklist-Anchor (word).docx 



L:\Anchor\Port of Portland - T4\45600COV_RV1.wpd ADV

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC  September 9, 2019
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com

SUBJECT: Revised Port of Portland, T4, Data Validation

Dear Ms. Peterson,

Enclosed are the revised validation reports for the fractions listed below. These SDGs were received
on July 25, 2019. Attachment 1 is a summary of the samples that were reviewed for each analysis.

! Updated the QAPP reference

LDC Project #45600_RV1:

SDG # Fraction

1900951, 1901247 Polychlorinated Dioxins/Dibenzofurans, Polychlorinated Biphenyls
as Congeners

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 Remedy;
March 2019

! USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review; April 2016

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


4,526 pages-ADV Attachment 1

EDD Stage 2B 90/10 LDC #45600 (Anchor Environmental-Seattle WA / Port of Portland, T4)

 LDC SDG#
DATE
REC'D

(3)
DATE
DUE

PCBs
(1668C)

Dioxins
(1613B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 1900951 07/25/19 08/15/19 0 17 0 11

A 1900951 07/25/19 08/15/19 0 2 0 3

B 1901247 07/25/19 08/15/19 - - 0 10

 Total J/CR 0 19 0 24 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43

Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port of Portland - T4\45600ST.wpd



LDC Report# 45600A21_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 20, 2019 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 & 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1900951 

Laboratory Sample 
Sample Identification Identification 

T 4-PDI2019-SG04-190429** 1900951-03** 
T 4-PDI2019-SG 14-190430 1900951-06 
T4-PDI2019-SG27-190429 1900951-08 
T 4-PDI2019-SG28-190429** 1900951-09** 
T 4-PDI2019-SG29-190429 1900951-10 
T 4-PDI2019-SG30-190429 1900951-11 
T4-PDI2019-SG31-190501 1900951-12 
T4-PDI2019-SG33-190501 1900951-13 
T 4-PDI2019-SG36-190501 ** 1900951-14 ** 
T4-PDI2019-SG37-190430 1900951-15 
T 4-PDI2019-SG42-190501 1900951-16 
T4-PDI2019-SG43-190501 1900951-17 
FD-201905011 017 1900951-18 
T 4-PD12019-SG44-190501 1900951-19 
T 4-PDI2019-SG28-190429DUP 1900951-09DUP 
T 4-PDI2019-SG36-190501 DUP 1900951-14DUP 

**Indicates sample underwent Stage 4 validation 
1 
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Matrix 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 

Collection 
Date 

04/29/19 
04/30/19 
04/29/19 
04/29/19 
04/29/19 
04/29/19 
05/01/19 
05/01/19 
05/01/19 
04/30/19 
05/01/19 
05/01/19 
05/01/19 
05/01/19 
04/29/19 
05/01/19 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 
Remedy (March 2019) and a modified outline of the US EPA National Functional Guidelines 
(NFG) for High Resolution Superfund Methods Data Review (April 2016). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is comprised 
of the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25°/o. 

The static resolving power was at least 10,000 (1 Oo/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and less than or equal to 35.0o/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were within 
QC limits for unlabeled and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equ_al to 1 0 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits with the following exceptions: 

DUPID Difference (Limits} 
(Associated Samples} Compound RPD Affected Compound Flag A or P 

(Limits} 

T4-PDI2019-SG36-190501 DUP 1 ,2,3,4,6,7,8-HpCDD 170 (S35) - 1 ,2,3,4,6,7,8-HpCDD J (all detects) 
(T 4-PDI2019-SG36-190501 **) Total HpCDD J (all detects) 

T4-PDI2019-SG36-190501 DUP OCDD 165 (S35) - OCDD J (all detects) 
(T 4-PDI2019-SG36-190501 **) 

T4-PDI2019-SG36-190501 DUP OCDF 170 (S35) - OCDF J (all detects) 
(T 4-PDI2019-SG36-190501 **) 

T4-PDI2019-SG36-190501 DUP 1 ,2,3,6,7,8-HxCDD - 67.92 ng/Kg (S8.88) 1 ,2,3,6,7,8-HxCDD J (all detects) 
(T 4-PDI2019-SG36-190501 **) Total HxCDD J (all detects) 

T4-PDI2019-SG36-190501 DUP 1 ,2,3,4,6,7,8-HpCDF - 58.2 ng/Kg (S8.88) 1 ,2,3,4,6,7,8-HpCDF J (all detects) 
(T 4-PDI20 19-SG36-190501 **) Total HpCDF J (all detects) 

T4-PDI2019-SG36-190501 DUP 1 ,2,3,4,7,8,9-HpCDF - 24.05 ng/Kg (S8.88) 1 ,2,3,4,7,8,9-HpCDF J (all detects) 
(T 4-PDI2019-SG36-190501 **) 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries {o/oR) were within QC limits. 
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IX. Field Duplicates 

Samples FD-201905011 017 and T4-PDI2019-SG44-190501 were identified as field 
duplicates. No results were detected in any of the samples with the following exceptions: 

Concentration (ng/Kg) 

Compound FD-201905011 017 T 4-PDI2019-SG44-190501 RPD (Limits) 

1 ,2,3,6,7,8-HxCDD 4.37 3.22 30 (:S50} 

1 ,2,3,7,8,9-HxCDD 0.528 0.350 41 (:S50) 

1 ,2,3,4,6,7,8-HpCDD 91.7 80.0 14 (:S50} 

OCDD 936 783 18 (:S50} 

2,3,7,8-TCDF 0.449 0.151U Not calculable 

1 ,2,3,7,8-PeCDF 1.49 0.957 44 (:S50} 

2,3,4,7,8-PeCDF 8.53 4.15 69 (:S50} 

1 ,2,3,4,7,8-HxCDF 31.1 24.0 26 (:S50) 

1 ,2,3,6,7,8-HxCDF 5.18 4.14 22 (:S50} 

2,3,4,6,7 ,8-HxCDF 5.21 3.85 30 (:S50} 

1 ,2,3,7,8,9-HxCDF 3.26 2.68 20 (:S50} 

1 ,2,3,4,6,7,8-HpCDF 42.5 36.5 15 (:S50} 

1 ,2,3,4,7,8,9-HpCDF 5.02 5.66 12 (:S50} 

OCDF 102 71.4 35 (:S50} 

Total HxCDD 13.1 10.1 26 (:S50} 

Total HpCDD 159 142 11 (:S50} 

Total TCDF 0.973 0.151U Not calculable 

Total PeCDF 60.3 37.6 46 (:S50} 

Total HxCDF 146 116 23 (:S50} 

5 
V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45600A21_A34_RV1.DOC 



Concentration (ng/Kg) 

Compound FD-201905011 017 I T 4-PDI2019-SG44-190501 RPD (Limits) 

I Total HpCDF I 175 I 146 I 18 {S50) I 
X. Labeled Compounds 

All percent recoveries (o/oR) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Com~ound I Flag I A or P I 
T 4-PDI2019-SG 14-190430 All compounds reported as estimated maximum J (all detects) A 
T 4-PDI2019-SG27 -190429 possible concentration (EMPC). 
T 4-PDI2019-SG28-190429** 
T 4-PDI2019-SG29-190429 
T 4-PDI2019-SG30-190429 
T4-PDI2019-SG31-190501 
T 4-PDI2019-SG33-190501 
T 4-PDI2019-SG36-190501 ** 
T 4-PDI2019-SG37 -190430 
T 4-PDI2019-SG42-190501 
T 4-PDI2019-SG43-190501 
FD-201905011 017 

For samples T4-PDI2019-SG29-190429, T4-PQI2019-SG37-190430, and FD-
201905011 017, 2nd column confirmation was not performed for 2,3,7,8-TCDF by the 
laboratory since the results were either less than the reporting limit or EMPC. 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 validation. 
Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 
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Due to DUP RPD and difference and results reported as EMPC, data were qualified as 
estimated in twelve samples. 

No results were rejected in this SDG. 
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Port of Portland, T4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 1900951 

I Sam~le I Com~ound I Flag I A or P I Reason I 
T 4-PDI2019-SG36-190501 ** 1 ,2,3,4,6,7,8-HpCDD J (all detects) A Duplicate sample 

Total HpCDD J (all detects) analysis (RPD) 
OCDD J (all detects) 
OCDF J (all detects) 

T4-PDI2019-SG36-190501 ** 1 ,2,3,6,7,8-HxCDD J (all detects) A Duplicate sample 
Total HxCDD J (all detects) analysis (difference) 
1 ,2,3,4,6,7,8-HpCDF J (all detects) 
Total HpCDF J (all detects) 
1 ,2,3,4,7,8,9-HpCDF J (all detects) 

T4-PDI2019-SG14-190430 All compounds reported as J (all detects) A Compound quantitation 
T 4-PDI2019-SG27 -190429 estimated maximum possible (EMPC) 
T 4-PDI2019-SG28-190429** concentration (EMPC). 
T 4-PDI2019-SG29-190429 
T 4-PDI2019-SG30-190429 
T4-PDI2019-SG31-190501 
T 4-PDI2019-SG33-190501 
T4-PDI2019-SG36-190501 ** 
T 4-PDI2019-SG37 -190430 
T 4-PDI2019-SG42-190501 
T 4-PDI2019-SG43-190501 
FD-201905011 017 

Port of Portland, T4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 1900951 

No Sample Data Qualified in this SDG 
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LDC #: 45600A21 
SDG #: 1900951 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: 0f?;j ~ 
Page:_j_of >-

Reviewer: fl . 
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

~alidaticn A[ea I I Comments 

Sample receipt/Technical holding times Jr-,Jt-
HRGC/HRMS Instrument performance check -k 
Initial calibration/leV *'J.- fei>~~~ 
Continuing calibration .-A O(~(A~ 
Laboratory_ Blanks ~ 
Field blanks u 
Matrix spike/Matrix spike duplicates /DU..~ ~~~"' 
Laboratory control samples 

Field duplicates 

Labeled Compounds 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

~ OfR 
9)J b ~ \~t-tL\-
~ 
9N Not reviewed for Stage 28 validation 

~ Not reviewed for Stage 28 validation 

~ Not reviewed for Stage 28 validation 

A 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

SB=Source blank 
OTHER: 

**Indicates samples underwent Stage 4 review X 

\~ 

Client ID LabiD ."Matrix Date 

1 1 T 4-PD120 19-SG04-190429** 1900951-03** Sediment 04/29/19 , 
2 T 4-PDI2019-SG14-190430 1900951-06 Sediment 04/30/19 

3 I T 4-PDI20 19-SG27 -190429 1900951-08 Sediment 04/29/19 

4:;-- T 4-PDI2019-SG28-190429** 1900951-09** Sediment 04/29/19 

5y T 4-PDI20 19-SG29-190429 1900951-10 Sediment 04/29/19 

6 I T4-PDI2019-SG30-190429 1900951-11 Sediment 04/29/19 

7-;z... T4-PDI2019-SG31-190501 1900951-12 Sediment 05/01/19 

I 
8 T 4-PDI2019-SG33-190501 1900951-13 Sediment 05/01/19 

J 
9 T 4-PDI2019-SG36-190501 ** 1900951-14** Sediment 05/01/19 

10z... T 4-PDI20 19-SG37 -190430 1900951-15 Sediment 04/30/19 

I 
11 T4-PDI2019-SG42-190501 1900951-16 Sediment 05/01/19 

I 
12 T 4-PDI20 19-SG43-19050 1 1900951-17 Sediment 05/01/19 
I 

13 1 FD-201905011 017 1900951-18 Sediment 05/01/19 
I I 

14 T4-PDI2019-SG44-190501 1900951-19 Sediment 05/01/19 

L:\Anchor\Port of Portland - T 4\45600A21 W. wpd 1 
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LDC #: 45600A21 
SDG #: 1900951 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

15.,.. T 4-PDI2019-SG28-190429DUP 1900951-09DUP 

16 l T4-PDI2019-SG36-190501DUP 1900951-14DUP 

17 

18 

10 

Notes: 
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Reviewer:~ 

2nd Reviewe~ 

Sediment 04/29/19 

Sediment 05/01/19 



VALIDATION FINDINGS CHECKLIST 

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. ./' 

/ 
,.... 

Cooler temperature criteria was met. 

II. GCIMS Instrument performance check 

Was PFK exact mass 380.9760 verified? / 

Were the retention time windows established for all homologues? / 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing /~ 
any other unlabeled TCDD isomers < 25% ? 

Is the static resolving power at least 10,000 (1 0% valley definition)? / 
Was the mass resolution adequately check with PFK? / 
Was the presence of 1 ,2,8,9-TCDD and 1 ,3,4,6,8-PeCDF verified? / 

lila. Initial calibration 

Was the initial calibration performed at 5 concentration levels? / 

Were all percent relative standard deviations (%RSD) ~ 20% for unlabeled ........... ~---
compounds and < 35% for unlabeled compounds? 

Did all calibration standards meet the lon Abundance Ratio criteria? / 
Was the signal to noise ratio for each target compound and labeled compound ~ 

/ 10? 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration 
/ for each instrument? 

Were all concentrations for the unlabeled compounds and for labeled compounds / within QC limits? 

IV. Continuing calibration 

Was a continuing calibration performed at the beginning of each 12 hour period? / 

Were all concentrations for the unlabeled compounds and for labeled compounds / 
within QC limits (Method 16138, Table 6)? 

Did all continuing calibration standards meet the lon Abundance Ratio criteria? / 

V. Blanks 

Was a method blank associated with every sample in this SDG? / 

Was a method blank performed for each matrix and whenever a sample extraction ........ ~ 
was performed? 

Was there contamination in the method blanks? / 
VI. Field blanks 

Were field blanks identified in this SDG? / 
Were target compounds detected in the field blanks? 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 
Were the MS/MSD percent recmi! (%R) and the relative percent differences 
(RPD) within the QC limits? / 

" . 
Level IV checklist_ 1613 B rev02. wpd 

NA 

/ 
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2nd Reviewer:~ 

Findings/Comments 



LDC #: lfs'~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Laboratory control samples 

Was an LCS analyzed per extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / 
the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? / 
Were target compounds detected in the field duplicates? / 
X. Labeled Compounds 

/ 

Were labeled compounds within QC limits (Method 16138, Table 7)? / 

Was the minimum SIN ratio of all labeled compound peaks > 1 0? / 
XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 
Were the correct labeled compound, quantitation ion and relative response factor 

/ (RRF) used to quantitate the compound? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and / dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the / labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
/ relative retention times of the two quantitation peaks within 0.005 time units of the 

RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two / 
1 quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? / 

Was the lon Abundance Ratio for the two quantitation ions within criteria? , /~ 

Was the signal to noise ratio for each target compound ~2.5 and ~ 10 for the labeled 
/~ compound? 

Does the maximum intensity of each specified characteristic ion coincide within .:t 2 
/ seconds (includes labeled standards)? 

For PCDF identification, was any signal (S/N ~ 2.5, at .:t seconds RT) detected in /., 
the corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? / 
XIII. System performance 

System performance was found to be acceptable: /( 
XIV. Overall assessment of data 

/ 

Overall assessment of data was found to be acceptable. / 

Level IV checklist_16138 rev02.wpd 

NA 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1 ,2,3,7,8-PeCDD G.OCDD L. 1 ,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes:----------------------------------------------------------------------------------------------~--------------------

COMPNDList.wpd 



LDC #: ~00 A:z--1 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

8 ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a duplicate sample analyzed for each matrix in this SDG? 
YiN N/A Were all duplicate sample relative _p§f_cent differences (RPD) < 35? 

if n::at"' In __Maf_ri_x_ ~. ~Wm~ ~ rw Pltl ___ ,_~ _ _. ~ 
\~ ~J r 

G 
tz_o (7??_c)l ~ (~) 

_Ia_c:;_ ' ' 7 I - -- __ __,7.::=-.. 

_152._ r'1"D ,]/ 

_1)_ c;1, q;2. ( ~ ~hekl'> 
..... 0 ~g-~ -.. - I 
__E_ 2Lf,fG r: 

DUP _16.wpd 
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(+I) 
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LDC#:45600A21 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: HRGC/HRMS PCDD/PCDF (EPA Method 16138) 

Concentration (ng/Kg) 
RPD 

Compound 13 14 c~so) 

D 4.37 3.22 30 

E 0.528* 0.350 41 

F 91.7 80.0 14 

G 936 783 18 

H 0.449 0.151U NC 

I 1.49 0.957 44 

J 8.53 4.15 69 

K 31.1 24.0 26 

L 5.18 4.14 22 

M 5.21 3.85 30 

N 3.26 2.68 20 

0 42.5 36.5 15 

p 5.02 5.66 12 

Q 102 71.4 35 

T 13.1* 10.1 26 

u 159 142 11 

v 0.973 0.151U NC 

w 60.3 37.6 46 

X 146 116 23 

y 175 146 18 

*EMPC 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45600A21_ T4.wpd 
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LDC #: ~boo!..,F VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _Jot_}_ 
Reviewer:~ 

2nd Reviewer: ~ 

~ 
~ 

Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and Rls were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

# Date Sample ID Finding Associated Samples Qualifications 

i- 12 All results flagged "EMPC" Jdets/A 

I 

! 

_> t \1J -&L~ 12J H not confirmed by the lab when result < RL 
I 

or EMPC 

Comments: Per lab SOP. H reported value is the lower result between two columns 

V:\Validation Worksheets\Dioxins\ 1613\COMQUA_ T 4. wpd 



LDC#: ~ftrl VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_l of_f_ 
Reviewer: l::__ 

2nd Reviewer: c:=) 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalcu~ated for the compounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax= Area of compound, 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Cx = Concentration of compound, 
S =Standard deviation of the RRFs, 

..... ... 

Calibration Average 
# Standard ID Date Compound (Reference Internal Standard) RRF (initial) 

1 I CAL 5/10/19 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 0.94 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 0.90 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 0.93 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 0.99 

OCDF C3C-OCDF) 0.94 

2 I CAL 5/30/19 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 0.9476 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF (13C-OCOF) 

3 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

I eecalc11lated I ..... ... I 
~~::~;;:::) 1~1 Average RRF 

RRF (initial) ( 1 0/50/1 00 std) 

0.94 0.87 0.87 5.57 

0.90 0.86 0.87 6.57 

0.93 0.86 0.86 8.35 

0.99 0.99 0.98 10.09 

0.94 0.97 0.97 12.29 

0.9483 0.87 0.87 9.58 

eecalc11lated I 

%RSD I 
5.43 

6.70 

8.10 

10.06 

12.28 

9.65 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results. 
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LDC#: ~~~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_l_of~ 
Reviewer:-----'-t\~--

2nd Reviewer: <::::::::. 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ac)(Cis)/(AisHCx) 

Where: ave. RRF = initial calibration average RRF 
RRF =continuing calibration RRF 

D Standard ID 
Calibration 

Date 

~ncrobV1l?l~'' '/7/ft?f 

~I(Cfotev1p).~JI ~/7/lq 

Ax= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

Compound (Reference Internal Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD (13C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

Average RRF 
(initial) 

o. er4 
t/.trv 
~-~ 
o.cro 
0' otJ-

~~-~~c;;~~·~d r R·:~:·d II Rec·:~lated I 

q_~ II Cf.~ l 
..,.... },,~ 

s:-.;. ~J 
q.g,~ £/..~.~ 
tf~ 0-C 

tr.~~· Cf.1'~ 
_to,~ 1o.t+ 
st.LL -G.~ 
fiJ.b ~,p 

qli],g 1_i1 
~11 t>fo r..\ '1!>:2-Cll t.,ll "1/1 'l 2,3,7,8-TCDF <"C-2,3,7,8-TCDF) I 3. ~ ll g' b3- I 

1 
2,3,7,8-TCDD C3C-2,3,7,8-TCDD) If. l L ~ 
1,2,3,6,7,8-HxCDD C3C-1,2,3,6,7,8-HxCDD) I I __ II LJ..q.~ __ ll l}q ~1 
1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) I I II lf-t'. q II ~~ ~ 'f 
OCDF C3C-OCDF) I ~ - II qg.).... ll ~ \ j_ 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: tk1o0 ~~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page: ~f :L

Reviewer: -&, 
2nd Reviewer: -----= 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 

% Difference = 1 00 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 

D Standard ID 
Calibration 

Date 

~l'Y 0701 ~1~~ 7/t/iq 

2 

3 

Cx = Concentration of compound, Cis= Concentration of internal standard 

Compound (Reference Internal Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) 

OCDF (13C-OCDF) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF (13C-OCDF) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) 

OCDF (13C-OCDF) 

Average RRF 
(initial) 

'{) ~ 'T41~P 

EBI Rec;;~;red II Re:~~91 Reca::.~~ 
\ s. o II \ t?. \ 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: ~ooo!).--f VALIDATION FINDINGS WORKSHEET 
Ongoing Precision and Recovery Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:__Lof_(_ 

Reviewer:_l{ 
2nd Reviewer: ~ 

The percent recoveries (%R) of the Ongoing Precision and Recovery (OPR) were recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSe/SA 

RPD = I SSe- SSeDI * 2/(SSe+ SSeD) 

Where: sse = Spiked sample concentration 
SSCD = Duplicate Spiked sample concentration 
SA = Spike added 

OPR 10: ~jEV.ld7- f&.f 

I I 
Spike Spiked Sample 

Ad/'b CoN/J ration 
Compound 01A ~) ll/4 ) 

L~'W~,~Il;·.· ... ·.·::•':~ '-...1 
.._ 

\...../ 

~ nP~n nPR nPRn nP~ 

2,3,7,8-TeDD 4o, 0 4f. ~ 
1 ,2,3,7,8-PeeDD ).Q.P ~t/-
1 ,2,3,4,7,8-HxeDD ";2-0g 

1 ,2,3,4,7,8,9-HpeDF ,v ~l-3 
OeDF ~tl}) ?CfL 

1 
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LDC #: ilw()k)-l VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Were all reported results recalculated and verified for all level IV samples? 

Page:_jof_J_ 

Reviewer: !G 
2nd reviewer: ~ 

Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A~}(IsHDF} Example: 
(Ais)(RRF)(Va)(%S) 

l (I, Ax = Area of the characteristic ion (EICP) for the compound Sample I.D. 
to be measured 

A is = Area of the characteristic ion (EICP) for the specific 
internal standard 

L1o~~ Is = Amount of internal standard added in nanograms (ng) Cone.= ( } ( ~~ }( } 
( b' ()~ .e-b ) ( ),o~ ) < b.Cfo )( V'Jb~ 

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

RRF = Relative Response Factor (average) from the initial = 
' .. t?\ ~~~ calibration 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 

# Sample ID Compound 
Co~~ion Co~p(/~1on l ) Qualification 

I Q_ 
.c:.:......J y,df 

' ~ Z> ( 
-
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LDC Report# 45600A31_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August20,2019 

Parameters: Polychlorinated Biphenyls as Congeners 

Validation Level: Stage 28 & 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group {SDG): 1900951 

Laboratory Sample 
Sample Identification Identification 

T4-PDI2019-SG01-190429 1900951-01 
T 4-PDI2019-SG02-190429 1900951-02 
T4-PDI2019-SG04-190429 1900951-03 
T 4-PDI2019-SG09-190430 1900951-04 
T 4-PDI2019-SG 1 0-190430 1900951-05 
T 4-PDI2019-SG 14-190430 1900951-06 
T 4-PD12019-SG20-190430 1900951-07 
T4-PDI2019-SG27-190429 1900951-08 
T 4-PDI2019-SG28-190429** 1900951-09** 
T4-PDI2019-SG29-190429 1900951-10 
T 4-PDI2019-SG30-190429 1900951-11 
T4-PDI2019-SG31-190501 1900951-12 
T 4-PD12019-SG33-190501 1900951-13 
T4-PDI2019-SG36-190501 ** 1900951-14 ** 
T4-PDI2019-SG37-190430 1900951-15 
T 4-PDI2019-SG42-190501 1900951-16 
T 4-PDI2019-SG43-190501 1900951-17 
FD-201905011 017 1900951-18 
T 4-PDI2019-SG44-190501 1900951-19 
T 4-PDI2019-SG28-190429DUP 1900951-09DUP 
T 4-PDI2019-SG36-190501 DUP 1900951-14DUP 

**Indicates sample underwent Stage 4 validation 
1 
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Matrix 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 

Collection 
Date 

04/29/19 
04/29/19 
04/29/19 
04/30/19 
04/30/19 
04/30/19 
04/30/19 
04/29/19 
04/29/19 
04/29/19 
04/29/19 
05/01/19 
05/01/19 
05/01/19 
04/30/19 
05/01/19 
05/01/19 
05/01/19 
05/01/19 
04/29/19 
05/01/19 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for High Resolution Superfund Methods Data Review 
(April 2016). Where specific guidance was not available, the data has been evaluated in 
a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) as Congeners by Environmental Protection Agency 
(EPA) Method 1668C 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all congeners. The chromatographic 
resolution between the congeners PC8-23 and PC8-34 and congeners PC8-182 and 
PC8-187 was resolved with a valley of less than or equal to 40o/o. 

The static resolving power was less than or equal to 1 0,000 (1 0°/o valley definition) at 
m/z 330.9792 and greater than or equal to 8000 throughout the mass range. 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and labeled compounds. 

The ion abundance ratios for all compounds were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound 
and labeled compound associated to samples which underwent Stage 4 validation. Raw 
data were not reviewed for Stage 28 validation. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
within QC limits for unlabeled and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (0/oD) between the initial calibration 
RRF and the continuing calibration RRF within QC limits for unlabeled and labeled 
compounds. 

The ion abundance ratios for all compounds were within validation criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound 
and labeled compound associated to samples which underwent Stage 4 validation. Raw 
data were not reviewed for Stage 28 validation. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank 10 Date Compound Concentration Samples 

B9F0064-BLK1 06/07/19 PCB-1 0.000872 ug/Kg T 4-PDI2019-SG01-190429 
T4-PDI2019-SG02-190429 
T 4-PDI2019-SG04-190429 
T 4-PDI2019-SG09-190430 
T4-PDI2019-SG1 0-190430 
T 4-PDI2019-SG28-190429** 

B9F0079-BLK1 06/12/19 PCB-194 0.000612 ug/Kg T 4-PDI2019-SG29-190429 
T 4-PDI2019-SG30-190429 
T4-PDI2019-SG31-190501 
T 4-PDI2019-SG33-190501 
T 4-PDI2019-SG36-190501 ** 
T 4-PDI2019-SG37 -190430 
T 4-PDI2019-SG42-190501 
T 4-PDI2019-SG43-190501 
FD-201905011 017 
T 4-PDI2019-SG44-190501 

B9F0126-BLK1 06/13/19 PCB-47 0.000828 ug/Kg T4-PDI2019-SG14-190430 
PCB-194 0.000364 ug/Kg T 4-PDI2019-SG20-190430 
PCB-208 0.000120 ug/Kg T 4-PDI2019-SG27 -190429 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5X blank contaminants) than the concentrations found in the associated laboratory 
blanks with the following exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

T4-PDI2019-SG01-190429 PCB-1 0.00180 ug/Kg 0.00180U ug/Kg 

T 4-PDI2019-SG02-190429 PCB-1 0.00134 ug/Kg 0.00134U ug/Kg 

T 4-PDI2019-SG04-190429 PCB-1 0.00105 ug/Kg 0.001 05U ug/Kg 

T4-PDI2019-SG1 0-190430 PCB-1 0.00145 ug/Kg 0.00145U ug/Kg 

T 4-PDI2019-SG28-190429** PCB-1 0.00158 ug/Kg 0.00158U ug/Kg 

VI. Field Blanks 

No field blanks were identified in this SDG. 
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VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUP ID 
(Associated Samples) Compound RPD (Limits) Difference (Limits) Flag A or P 

T 4-PDI2019-SG28-190429DUP PCB-153 185 (S35) 
(T 4-PDI2019-SG28-190429**) 

- J (all detects) A 

T 4-PDI2019-SG28-190429DUP PCB-2 - 0.01554 ng/Kg (S0.0099) J (all detects) A 
(T 4-PDI2019-SG28-190429**) PCB-16/32 - 0.06198 ng/Kg (S0.01978) J (all detects) 

PCB-17 - 0.04515 ng/Kg (S0.0099) J (all detects) 
PCB-18 - 0.07932 ng/Kg (S0.0099) J (all detects) 
PCB-19 - 0.0267 ng/Kg (S0.0099) J (all detects) 
PCB-20/21/33 - 0.10662 ng/Kg (S0.0296) J (all detects) 
PCB-22 - 0.05848 ng/Kg (S0.0099) J (all detects) 
PCB-25 - 0.018534 ng/Kg (S0.0099) J (all detects) 
PCB-26 - 0.03562 ng/Kg (S0.0099) J (all detects) 
PCB-28 - 0.17956 ng/Kg (S0.0099) J (all detects) 
PCB-31 - 0.15809 ng/Kg (S0.0099) J (all detects) 
PCB-37 - 0.07825 ng/Kg (S0.0099) J (all detects) 
PCB-40 - 0.0277 ng/Kg (S0.0099) J (all detects) 
PCB-41/64/71/72 - 0.14696 ng/Kg (S0.0396) J (all detects) 
PCB-42/59 - 0.06016 ng/Kg (S0.01978) J (all detects) 
PCB-43/49 - 0.1948 ng/Kg (S0.01978) J (all detects) 
PCB-44 - 0.1618 ng/Kg (S0.0099) J (all detects) 
PCB-45 - 0.02142 ng/Kg (S0.0099) J (all detects) 
PCB-47 - 0.12775 ng/Kg (S0.0099) J (all detects) 
PCB-48/75 - 0.02724 ng/Kg (S0.01978) J (all detects) 
PCB-51 - 0.02558 ng/Kg (S0.0099) J (all detects) 
PCB-52/69 - 0.22931 ng/Kg (S0.01978) J (all detects) 
PCB-53 - 0.03867 ng/Kg (S0.0099) J (all detects) 
PCB-56/60 - 0.10637 ng/Kg (S0.01978) J (all detects) 
PCB-61/70 - 0.25589 ng/Kg (S0.01978) J (all detects) 
PCB-66/76 - 0.19581 ng/Kg (S0.01978) J (all detects) 
PCB-74 - 0.08476 ng/Kg (S0.0099) J (all detects) 
PCB-77 - 0.02676 ng/Kg (S0.0099) J (all detects) 
PCB-82 - 0.04293 ng/Kg (S0.0099) J (all detects) 
PCB-84/92 - 0.17967 ng/Kg (S0.01978) J (all detects) 
PCB-85/116 - 0.05902 ng/Kg (S0.01978) J (all detects) 
PCB-87/117/125 - 0.11888 ng/Kg (S0.0296) J (all detects) 
PCB-88/91 - 0.07394 ng/Kg (S0.01978) J (all detects) 
PCB-90/101 - 0.472 ng/Kg (S0.01978) J (all detects) 
PCB-95/98/1 02 - 0.2869 ng/Kg (S0.0296) J (all detects) 
PCB-97 - 0.1 092 ng/Kg (S0.0099) J (all detects) 
PCB-99 - 0.19356 ng/Kg (S0.0099) J (all detects) 
PCB-100 - 0.011875 ng/Kg (S0.0099) J (all detects) 
PCB-103 - 0.011254 ng/Kg (S0.0099) J (all detects) 
PCB-105 - 0.15135 ng/Kg (S0.0099) J (all detects) 
PCB-1 06/118 - 0.3734 ng/Kg (S0.01978) J (all detects) 
PCB-1 07/1 09 - 0.032364 ng/Kg (S0.01978) J (all detects) 
PCB-110 - 0.4207 ng/Kg (S0.0099) J (all detects) 
PCB-119 - 0.015992 ng/Kg (S0.0099) J (all detects) 
PCB-128/162 - 0.09981 ng/Kg (S0.01978) J (all detects) 
PCB-129 - 0.02696 ng/Kg (S0.0099) J (all detects) 
PCB-130 - 0.04812 ng/Kg (S0.0099) J (all detects) 
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DUP ID 
(Associated Samples) Compound RPD (Limits) Difference (Limits) Flag A or P 

T 4-PDI2019-SG28-190429DUP PCB-131/133 - 0.021819 ng/Kg (~0.01978) J (all detects) A 
(T 4-PDI2019-SG28-190429**) PCB-132/161 - 0.16389 ng/Kg (~0.01978) J (all detects) 
(continued) PCB-134/143 - 0.03421 ng/Kg (~0.01978) J (all detects) 

PCB-135 - 0.07837 ng/Kg (~0.0099) J (all detects) 
PCB-136 - 0.08563 ng/Kg (~0.0099) J (all detects) 
PCB-137 - 0.02146 ng/Kg (~0.0099) J (all detects) 
PCB-138/163/164 - 0. 7042 ng/Kg (~0.0296) J (all detects) 
PCB-139/149 - 0.4773 ng/Kg (~0.01978) J (all detects) 
PCB-141 - 0.13565 ng/Kg (~0.0099) J (all detects) 
PCB-144 - 0.01927 ng/Kg (~0.0099) J (all detects) 
PCB-146/165 - 0.12524 ng/Kg (~0.01978) J (all detects) 
PCB-147 - 0.015258 ng/Kg (~0.0099) J (all detects) 
PCB-151 - 0.16173 ng/Kg (~0.0099) J (all detects) 
PCB-154 - 0.016905 ng/Kg (~0.0099) J (all detects) 
PCB-156 - 0.06698 ng/Kg (~0.0099) J (all detects) 
PCB-158/160 - 0.07024 ng/Kg (~0.01978) J (all detects) 
PCB-167 - 0.02848 ng/Kg (~0.0099) J (all detects) 
PCB-170 - 0.23794 ng/Kg (~0.0099) J (all detects) 
PCB-171 - 0.06077 ng/Kg (~0.0099) J (all detects) 
PCB-172 - 0.03881 ng/Kg (~0.0099) J (all detects) 
PCB-174 - 0.22513 ng/Kg (~0.0099) J (all detects) 
PCB-176 - 0.02749 ng/Kg (~0.0099) J (all detects) 
PCB-177 - 0.14236 ng/Kg (~0.0099) J (all detects) 
PCB-178 - 0.05119 ng/Kg (~0.0099) J (all detects) 
PCB-179 - 0.09242 ng/Kg (~0.0099) J (all detects) 
PCB-180 - 0.5209 ng/Kg (~0.0099) J (all detects) 
PCB-182/187 - 0.281 ng/Kg (~0.01978) J (all detects) 
PCB-183 - 0.11941 ng/Kg (~0.0099) J (all detects) 
PCB-185 - 0.0269 ng/Kg (~0.0099) J (all detects) 
PCB-190 - 0.04685 ng/Kg (~0.0099) J (all detects) 
PCB-193 - 0.028925 ng/Kg (~0.0099) J (all detects) 
PCB-194 - 0.10939 ng/Kg (~0.0099) J (all detects) 
PCB-195 - 0.04561 ng/Kg (~0.0099) J (all detects) 
PCB-196/203 - 0.14122 ng/Kg (~0.01978) J (all detects) 
PCB-199 - 0.13813 ng/Kg (~0.0099) J (all detects) 
PCB-200 - 0.015174 ng/Kg (~0.0099) J (all detects) 
PCB-206 - 0.15323 ng/Kg (~0.0099) J (all detects) 
PCB-207 - 0.012793 ng/Kg (~0.0099) J (all detects) 
PCB-208 - 0.05804 ng/Kg (~0.0099) J (all detects) 
PCB-209 - 0.22576 ng/Kg (~0.0099) J (all detects) 

T 4-PDI2019-SG36-190501 DUP PCB-28 51.2 (~35) - J (all detects) A 
(T 4-PDI2019-SG36-190501 **) PCB-37 41.8 (~35) - J (all detects) 

PCB-105 51.0 (~35) - J (all detects) 
PCB-1 06/118 52.2 (~35) - J (all detects) 

T 4-PDI2019-SG36-190501 DUP PCB-1 - 0.0656 ng/Kg (~0.00992) J (all detects) A 
(T 4-PDI2019-SG36-190501 **) PCB-2 - 0.01307 ng/Kg (~0.00992) J (all detects) 

PCB-3 - 0.04298 ng/Kg (~0.00992) J (all detects) 
PCB-97 - 0.0153 ng/Kg (~0.00992) J (all detects) 
PCB-156 0.0138 ng/Kg (~0.00992) J (all detects) 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 
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IX. Field Duplicates 

Samples FD-201905011 017 and T4-PDI2019-SG44-190501 were identified as field 
duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ug/Kg) 

Compound FD-201905011 017 T 4-P DI2019-SG44-190501 RPD (Limits) 

PCB-1 0.00207 0.00157 27 (~50) 

PCB-2 0.00136 0.000764 56 (~50) 

PCB-3 0.00193 0.00139 33 (~50) 

PCB-5/8 0.0103 0.00122U Not calculable 

PCB-15 0.0147 0.0122 19 (~50) 

PCB-16/32 0.00622 0.00564 10 (~50) 

PCB-17 0.00385 0.00398 3 (~50) 

PCB-18 0.00798 0.00813 2 (~50) 

PCB-19 0.000429 0.00147 110 (~50) 

PCB-20/21/33 0.0104 0.00918 12 (~50) 

PCB-22 0.00578 0.00613 6 (~50) 

PCB-25 0.00138 0.00181 27 (~50) 

PCB-26 0.00278 0.00259 7 (~50) 

PCB-28 0.0179 0.0173 3 (~50) 

PCB-31 0.0151 0.0143 5 (~50) 

PCB-35 0.000872 0.000722 19 (~50) 
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Concentration (ug/Kg) 

Compound FD-201905011 017 T 4-P DI2019-SG44-190501 RPD (Limits) 

PCB-37 0.00994 0.0113 13 (S50} 

PCB-38 0.000242 0.000629 89 (S50) 

PCB-40 0.00278 0.00280 1 (S50) 

PCB-41/64/71/72 0.0130 0.0153 16 (S50) 

PCB-42/59 0.00422 0.00434 3 (S50) 

PCB-43/49 0.0135 0.0141 4 (S50) 

PCB-44 0.00887 0.0131 39 (S50) 

PCB-45 0.00194 0.00154 23 (S50) 

PCB-46 0.000419 0.00101 83 (S50) 

PCB-47 0.00748 0.00783 5 (S50) 

PCB-48/75 0.00240 0.00281 16 (S50) 

PCB-51 0.000318 0.00103 106 (S50) 

PCB-52/69 0.0131 0.0209 46 (S50) 

PCB-53 0.00184 0.00254 32 (S50} 

PCB-56/60 0.00866 0.00957 10 (S50) 

PCB-61/70 0.0191 0.0232 19 (S50) 

PCB-63 0.000526 0.000711 30 (S50) 

PCB-66/76 0.0162 0.0176 8 (S50) 
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Concentration (ug/Kg) 

Compound FD-201905011 017 T4-PDI2019-SG44-190501 RPD (Limits) 

PCB-67 0.000677 0.000320 72 (S50) 

PCB-74 0.00698 0.00744 6 (S50) 

PCB-77 0.00348 0.00318 9 (S50) 

PCB-79 0.000207 0.000676 106 (S50) 

PCB-81 0.000229 0.000762 108 (S50) 

PCB-82 0.00212 0.00369 54 (S50) 

PCB-84/92 0.00793 0.0169 72 (S50) 

PCB-85/116 0.00636 0.00682 7 (S50) 

PCB-87/117/125 0.00827 0.0143 53 (S50) 

PCB-88/91 0.00392 0.00583 39 (S50) 

PCB-90/101 0.0243 0.0412 52 (S50) 

PCB-95/98/1 02 0.0150 0.0319 72 (S50) 

PCB-97 0.00561 0.0111 66 (S50) 

PCB-99 0.0140 0.0178 24 (S50) 

PCB-100 0.00017 0.000684 120 (S50) 

PCB-105 0.0166 0.0210 23 (S50) 

PCB-1 06/118 0.0333 0.0423 24 (S50) 

PCB-1 07/1 09 0.00290 0.00339 16 (S50) 
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Concentration (ug/Kg) 

Compound FD-201905011 017 T 4-P DI2019-SG44-190501 RPD (Limits) 

PCB-1 08/112 0.000969 0.00166 53 {s;SO) 

PCB-110 0.0327 0.0488 40 (s;SO) 

PCB-111/115 0.000728 0.000629 15 (s;SO) 

PCB-114 0.000880 0.00141 46 (s;SO) 

PCB-119 0.00104 0.000736 34 (s;SO) 

PCB-122 0.000513 0.000385 29 (s;SO) 

PCB-123 0.000716 0.000666 7 {s;SO) 

PCB-124 0.00173 0.00196 12 (s;SO) 

PCB-128/162 0.00929 0.0117 23 {s;SO) 

PCB-129 0.00225 0.00287 24 (s;SO) 

PCB-130 0.00334 0.00509 42 {s;SO) 

PCB-131/133 0.00109 0.00244 76 (s;SO) 

PCB-132/161 0.0115 0.0167 37 {s;SO) 

PCB-134/143 0.00242 0.00356 38 (s;SO) 

PCB-135 0.00551 0.00782 35 (s;SO) 

PCB-136 0.00467 0.00616 28 {s;SO) 

PCB-137 0.00292 0.00445 42 (s;SO) 

PCB-138/163/164 0.0548 0.0660 19 (s;SO) 
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Concentration (ug/Kg) 

Compound FD-201905011 017 T 4-P DI2019-SG44-190501 RPD (Limits) 

PCB-139/149 0.0350 0.0421 18 (::>50) 

PCB-141 0.00901 0.0108 18 (::>50) 

PCB-144 0.00184 0.00285 43 (::>50) 

PCB-146/165 0.00761 0.00921 19 (::>50) 

PCB-147 0.00126 0.00194 43 (::>50) 

PCB-151 0.0111 0.0113 2 (::>50) 

PCB-153 0.0442 0.0513 15 (::>50) 

PCB-154 0.00109 0.000865 23 (::>50) 

PCB-156 0.00586 0.00776 28 (::>50) 

PCB-157 0.00147 0.00231 44 (::>50) 

PCB-158/160 0.00557 0.00835 40 (::>50) 

PCB-167 0.00282 0.00289 2 (::>50) 

PCB-170 0.0171 0.0199 15 (::>50) 

PCB-171 0.00400 0.00454 13 (::>50) 

PCB-172 0.00276 0.00291 5 (::>50) 

PCB-174 0.0149 0.0167 11 (::>50) 

PCB-176 0.00184 0.00207 12 (::>50) 

PCB-177 0.00926 0.00995 7 (::>50) 
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Concentration (ug/Kg) 

Compound FD-201905011 017 T 4-P DI2019-SG44-190501 RPD (Limits) 

PCB-178 0.00363 0.00337 7 (S50) 

PCB-179 0.00593 0.00621 5 (S50) 

PCB-180 0.0342 0.0390 13 (S50) 

PCB-182/187 0.0214 0.0219 2 (S50) 

PCB-183 0.00941 0.00974 3 (S50) 

PCB-185 0.00169 0.00182 7 (S50) 

PCB-189 0.000866 0.000118U Not calculable 

PCB-190 0.00372 0.00399 7 (S50) 

PCB-191 0.000590 0.00102 53 (S50) 

PCB-193 0.00210 0.00194 8 (S50) 

PCB-194 0.00838 0.00781 7 (S50) 

PCB-195 0.00429 0.00399 7 (S50) 

PCB-196/203 0.0110 0.0108 2 (S50) 

PCB-197 0.000415 0.000287 36 (S50) 

PCB-198 0.000257 0.000391 41 (S50) 

PCB-199 0.0102 0.0104 2 (S50) 

PCB-200 0.000978 0.00122 22 (S50) 

PCB-201 0.00175 0.00107 48 (S50) 
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Concentration (ug/Kg) 

Compound FD-201905011 017 T 4-P DI2019-SG44-190501 RPD (Limits) 

PCB-202 0.00164 0.00216 27 (:550) 

PCB-205 0.000744 0.000121 u Not calculable 

PCB-206 0.00694 0.00637 9 (:550) 

PCB-207 0.00113 0.000921 20 (:550) 

PCB-208 0.00222 0.00240 8 (:550) 

PCB-209 0.00614 0.00648 5 (:550) 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target 
compounds were within QC limits with the following exceptions: 

Labeled Affected 
Sample Compound %R (Limits) Compound Flag A or P 

T 4-PDI2019-SG01-190429 13C-PCB-209 147 (10-145) PCB-209 J (all detects) p 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Compound I Flag I A or P I 
All samples in SDG 1900951 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 
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XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to DUP RPD and difference, labeled compound 0/oR, and results reported as 
EMPC, data were qualified as estimated in nineteen samples. 

Due to laboratory blank contamination, data were qualified as not detected in five 
samples. 

No results were rejected in this SDG. 
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Port of Portland, T 4 
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG 
1900951 

I Sam~le I Com~ound I Flag I A or P I Reason I 
T 4-PDI2019-SG28-190429** PCB-153 J (all detects) A Duplicate sample analysis 

(RPD) 

T 4-PDI2019-SG28-190429** PCB-2 J (all detects) A Duplicate sample analysis 
PCB-16/32 J (all detects) (difference) 
PCB-17 J (all detects) 
PCB-18 J (all detects) 
PCB-19 J (all detects) 
PCB-20/21/33 J (all detects) 
PCB-22 J (all detects) 
PCB-25 J (all detects) 
PCB-26 J (all detects) 
PCB-28 J (all detects) 
PCB-31 J (all detects) 
PCB-37 J (all detects) 
PCB-40 J (all detects) 
PCB-41/64/71/72 J (all detects) 
PCB-42/59 J (all detects) 
PCB-43/49 J (all detects) 
PCB-44 J (all detects) 
PCB-45 J (all detects) 
PCB-47 J (all detects) 
PCB-48/75 J (all detects) 
PCB-51 J (all detects) 
PCB-52/69 J (all detects) 
PCB-53 J (all detects) 
PCB-56/60 J (all detects) 
PCB-61/70 J (all detects) 
PCB-66/76 J (all detects) 
PCB-74 J (all detects) 
PCB-77 J (all detects) 
PCB-82 J (all detects) 
PCB-84/92 J (all detects) 
PCB-85/116 J (all detects) 
PCB-87/117/125 J (all detects) 
PCB-88/91 J (all detects) 
PCB-90/101 J (all detects) 
PCB-95/98/1 02 J (all detects) 
PCB-97 J (all detects) 
PCB-99 J (all detects) 
PCB-100 J (all detects) 
PCB-103 J (all detects) 
PCB-105 J (all detects) 
PCB-1 06/118 J (all detects) 
PCB-1 07/109 J (all detects) 
PCB-110 J (all detects) 
PCB-119 J (all detects) 
PCB-128/162 J (all detects) 
PCB-129 J (all detects) 
PCB-130 J (all detects) 
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I Sam~le I Com~ound I Flag I A or P I Reason I 
T 4-PDI2019-SG28-190429** PCB-131/133 J (all detects) A Duplicate sample analysis 
(continued) PCB-132/161 J (all detects) (difference) 

PCB-134/143 J (all detects) 
PCB-135 J (all detects) 
PCB-136 J (all detects) 
PCB-137 J (all detects) 
PCB-138/163/164 J (all detects) 
PCB-139/149 J (all detects) 
PCB-141 J (all detects) 
PCB-144 J (all detects) 
PCB-146/165 J (all detects) 
PCB-147 J (all detects) 
PCB-151 J (all detects) 
PCB-154 J (all detects) 
PCB-156 J (all detects) 
PCB-158/160 J (all detects) 
PCB-167 J (all detects) 
PCB-170 J (all detects) 
PCB-171 J (all detects) 
PCB-172 J (all detects) 
PCB-174 J (all detects) 
PCB-176 J (all detects) 
PCB-177 J (all detects) 
PCB-178 J (all detects) 
PCB-179 J (all detects) 
PCB-180 J (all detects) 
PCB-182/187 J (all detects) 
PCB-183 J (all detects) 
PCB-185 J (all detects) 
PCB-190 J (all detects) 
PCB-193 J (all detects) 
PCB-194 J (all detects) 
PCB-195 J (all detects) 
PCB-196/203 J (all detects) 
PCB-199 J (all detects) 
PCB-200 J (all detects) 
PCB-206 J (all detects) 
PCB-207 J (all detects) 
PCB-208 J (all detects) 
PCB-209 J (all detects) 

T 4-PDI2019-SG36-190501 ** PCB-28 J (all detects) A Duplicate sample analysis 
PCB-37 J (all detects) (RPD) 
PCB-105 J (all detects) 
PCB-1 06/118 J (all detects) 

T 4-PDI2019-SG36-190501 ** PCB-1 J (all detects) A Duplicate sample analysis 
PCB-2 J (all detects) (difference) 
PCB-3 J (all detects) 
PCB-97 J (all detects) 
PCB-156 J (all detects) 

T 4-PDI2019-SG01-190429 PCB-209 
J (all detects) p Labeled compounds (%R) 
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I Sam~le I Com~ound I Flag I A or P I Reason I 
T4-PDI2019-SG01-190429 All compounds reported as J (all detects) A Compound quantitation 
T4-PDI2019-SG02-190429 estimated maximum (EMPC) 
T 4-PDI2019-SG04-190429 possible concentration 
T 4-PDI2019-SG09-190430 (EMPC). 
T 4-PDI2019-SG 1 0-190430 
T 4-PDI2019-SG 14-190430 
T4-PDI2019-SG20-190430 
T 4-PDI2019-SG27-190429 
T 4-PDI2019-SG28-190429** 
T 4-PDI2019-SG29-190429 
T 4-PDI2019-SG30-190429 
T4-PDI2019-SG31-190501 
T 4-PDI2019-SG33-190501 
T 4-PDI2019-SG36-190501 ** 
T 4-PDI2019-SG37 -190430 
T 4-PDI2019-SG42-190501 
T 4-PDI2019-SG43-190501 
FD-201905011017 
T4-PDI2019-SG44-190501 

Port of Portland, T4 
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification 
Summary- SDG 1900951 

Modified Final 
Sample Compound Concentration A or P 

T 4-PDI2019-SG01-190429 PCB-1 0.00180U ug/Kg A 

T4-PDI2019-SG02-190429 PCB-1 0.00134U ug/Kg A 

T 4-PDI2019-SG04-190429 PCB-1 0.001 05U ug/Kg A 

T4-PDI2019-SG1 0-190430 PCB-1 0.00145U ug/Kg A 

T 4-PD 12019-SG28-190429** PCB-1 0.00158U ug/Kg A 
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LDC #: 45600A31 
SDG #: 1900951 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Biphenyl Congeners (EPA Method 1668C) 

Date: fA-c;f~ 
Page:_Lof ;2-

Reviewer: l'l-
2nd ReviewercZ: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

Validation Area Comments 

I. Sample receipUTechnical holding times 

II. HRGC/HRMS Instrument performance check 

Ill. Initial calibration/ICV 

IV. Continuing calibration 

V. Laboratory Blanks 

VI. Field blanks 

VII. Matrix spike/Matrix spike duplicates 

VIII. Laboratory control sa"!Qies 

IX. Field duQiicates 

X. Labeled Compounds 

XI. Compound quantitation RULOQ/LODs 

XII. Target compound identification 

XIII. System performance 

XIV. Overall assessment of data 

Note: A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

**Indicates samples underwent Stage 4 review 

Client ID 

1 
, 

T 4-PDI20 19-SGO 1-190429 

2 ' T 4-PDI2019-SG02-190429 

3 r T 4-PDI20 19-SG04-190429 

4 ' T 4-PDI20 19-SG09-190430 

5 I T4-PDI2019-SG10-190430 

6~ T 4-PDI20 19-SG 14-190430 

7? T 4-PDI2019-SG20-190430 , 
T4-PDI2019-SG27-190429 8 

9 J T 4-PDI20 19-SG28-190429** 

10-z,.. T 4-PDI2019-SG29-190429 ..,. 
11 T 4-PDI20 19-SG30-190429 

2. 
12 T4-PDI2019-SG31-190501 

13~ T 4-PDI20 19-SG33-19050 1 

14~ T4-PDI2019-SG36-190501 ** 

S vJ Not reviewed for Stage 28 validation 

Not reviewed for Stage 28 validation 

Not reviewed for Stage 28 validation 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

1900951-01 

1900951-02 

1900951-03 

1900951-04 

1900951-05 

1900951-06 

1900951-07 

1900951-08 

1900951-09** 

1900951-10 

1900951-11 

1900951-12 

1900951-13 

1900951-14** 

L:\Anchor\Port of Portland - T 4\45600A31 W. wpd 1 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/30/19 

Sediment 04/30/19 

Sediment 04/30/19 

Sediment 04/30/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 04/29/19 

Sediment 05/01/19 

Sediment 05/01/19 

Sediment 05/01/19 



LDC #: 45600A31 
SDG #: 1900951 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Biphenyl Congeners (EPA Method 1668C) 

15.,. T 4-PDI2019-SG37 -190430 1900951-15 
;z... 

16 T 4-PDI2019-SG42-190501 1900951-16 

17,. T4-PDI2019-SG43-190501 1900951-17 

18 ?- FD-201905011 017 1900951-18 

19?- T4-PDI2019-SG44-190501 1900951-19 

20 I T 4-PDI2019-SG28-190429DUP 1900951-09DUP 

21,. T 4-PDI2019-SG36-190501 DUP 1900951-14DUP 

22 

23 

?.II. 

Notes: 

L:\Anchor\Port of Portland- T4\45600A31W.wpd 2 

Date: f ;4 <Vf &f 
Page:~f .2.

Reviewer:~ 
2nd Reviewer~ 

Sediment 04/30/19 

Sediment 05/01/19 

Sediment 05/01/19 

Sediment 05/01/19 

Sediment 05/01/19 

Sediment 04/29/19 

Sediment 05/01/19 



VALIDATION FINDINGS CHECKLIST 

M th d HRGC/HRMS P I hi e 0 OIYC t d s· h I (E onna e 1p enyls PA M ethod 1668C) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 

Cooler temperature criteria was met. / 
II. GCIMS Instrument performance check 

Was PFK exact mass 330.9792 verified? / 
Were the retention time windows established for all homologues? / 
Was the chromatographic resolution (valley) between PCB 23 and PCB 34 and /~ 
between PCB 182 and PCB 187 < 40% ? 

/ 
v 

Is the static resolving power~ 10,000 at m/z 330.9792 and ~ 8000 throughout the 
mass range? 

Was the mass resolution adequately checked with PFK? / 
11/a. Initial calibration 

Was the initial calibration j>_erformed at 5 concentration levels? / 
Were all percent relative standard deviations (%RSD) ::;;20% for unlabeled and / 
labeled compounds? 

Did all calibration standards meet the lon Abundance Ratio criteria? / 
Was the signal to noise ratio for each target compound and internal standard > 1 0? / 
11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration 
/_ for each instrument? 

Were all percent differences (%D) within QC limits? / 
IV. Continuing calibration 

Was a continuing calibration performed at the beginning of each 12 hour period? / 
Were all percent differences (%D) ::;;25% for unlabeled and percent recoveries (%R) / for labeled compounds within 50-145%? 

Did all continuing calibration standards meet the lon Abundance Ratio criteria? / 
Was the signal to noise ratio for each target compound and internal standard > 1 0? I 
V. Laboratory Blanks 

Was a method blank associated with every sample in this SDG? / 
Was a method blank performed for each matrix and concentration? / 
Was there contamination in the method blanks? If yes, please see the blanks I validation findings worksheet. 

VI. Field blanks 

Were field blanks identified in this SDG? /"' 

Were target compounds detected in the field blanks? 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 
Were the MS/MSD percent reco~tf} (%R) and the relative percent differences 
I (RPD) within the QC limits? 

/ 
., 

"' 
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LDC#: $1~MJ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Laboratory control samples / 

Was an LCS analvzed oer extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? / 
Were target compounds detected in the field duplicates? / 
X. Labeled Compounds 

Were labeled compound recoveries within the QC criteria? / 
Was the minimum SIN ratio of all labeled compound peaks > 1 0? / 
XI. Comp_ound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 
Were the labeled compound, quantitation ion and relative response factor (RRF) / used to quantitate the compound? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and 

/ dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For polychlorinated biphenyl congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 

/ labeled standard? 

For polychlorinated biphenyl congeners without associated labeled standards, were / the relative retention times of the two quantitation peaks within 0.005 time units of 
the RRT measured in the routine calibration? 

For other polychlorinated biphenyl congeners, were the retention times of the two . / 
lg_uantitation peaks within RT established in the performance check solution? / 

Did compound spectra contain all characteristic ions listed in the table attached? 
/ 

Was the lon Abundance Ratio for the two quantitation ions within criteria? ;:_ 
Was the signal to noise ratio for each target comQ_ound and labeled standard ~ 2.5? L 
Does the maximum intensity of each specified characteristic ion coincide within 2:. 2 / 
seconds (includes labeled standards)? 

Was an acceptable lock mass recorded and monitored? L 
XIII. System performance 

System performance was found to be acceptable. A 
XIV. Overall assessment of data 

Overall assessment of data was found to be acceptable. / 

Level IV checklist_1668C rev02.wpd 
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LDC #: 45600A31 VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 16688) 

Blank extraction date: 6/07/19 
Cone. units: ua/Ka 

Blank analysis date: 6/10/19 
Associated sam_I!Ies: 1-5.9 Qualify_ U 

I Compound II Blank ID II Sample Identification I 
r~:~>~" vlr.%;¢m"Zv: 'V:e:;(:'· ; '':i;:ll II I I I I I I I I I 
::;;. ?/., >~.~"'::~~.:;:';~·:\~':~ ~";;~;,~;.;!,,, ."; ; B9F0064-BLK1 5X 1 2 3 5 9 

<ill.<(, ·"' ··'~''""''"" ~~-.&t%...._..._.,&,<:;, , , ·' , c~-t /,.nc0&ff\, 

IPCB-1 II 0.000872 I 0.00436 0.00180 0.00134 0.00105 0.00145 0.00158 

I I 
I I 
*EMPC 

Blank extraction date: 6/12/19 Blank analysis date: 6/14/19 
Cone. units: 

0.000612* 

Blank extraction date: 6/13/19 Blank analysis date: 6/20/19 
Associated samoles: 6-8 

PCB-47 0.000828* 0.00414 

PCB-194 0.000364* 0.00182 

PCB-208 0.000120* 0.0006 

V:\Validation Worksheets\1668\MB\45600A31_MB.wpd 



LDC #: ~~o-D Pr?J\ VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a duplicate sample analyzed for each matrix in this SDG? 
~ Were all duplicate sample relative percent differences (RPD) within the QC limits? 
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LDC#:45600A31 VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Concentration (ug/Kg) Difference Diff Limits Qualification 

9 20 (ug/Kg) (2XQL) 

PCB-2 0.00166 0.0172 0.01554 0.0099 Jdets/A 

PCB-16/32 0.00242 0.0644 0.06198 0.01978 

PCB-17 0.00185 0.047 0.04515 0.0099 

PCB-18 0.00438 0.0837 0.07932 0.0099 

PCB-19 0.0015 0.0282 0.0267 0.0099 

PCB-20/21/33 0.00438 0.111 0.10662 0.0296 

PCB-22 0.00272 0.0612 0.05848 0.0099 

PCB-25 0.000666 0.0192 0.018534 0.0099 

PCB-26 0.00148 0.0371 0.03562 0.0099 

PCB-28 0.00744 0.187 0.17956 0.0099 

PCB-31 0.00591 0.164 0.15809 0.0099 

PCB-37 0.00245 0.0807 0.07825 0.0099 

PCB-40 0.0016 0.0293 0.0277 0.0099 

PCB-41 /64/71/72 0.00704 0.154 0.14696 0.0396 

PCB-42/59 0.00204 0.0622 0.06016 0.01978 

PCB-43/49 0.0072 0.202 0.1948 0.01978 

PCB-44 0.0062 0.168 0.1618 0.0099 

PCB-45 0.00138 0.0228 0.02142 0.0099 

PCB-47 0.00525 0.133 0.12775 0.0099 

PCB-48/75 0.00146 0.0287 0.02724 0.01978 

PCB-51 0.00142 0.027 0.02558 0.0099 

PCB-52/69 0.00869 0.238 0.22931 0.01978 

PCB-53 0.00193 0.0406 0.03867 0.0099 

PCB-56/60 0.00363 0.11 0.10637 0.01978 

PCB-61/70 0.00911 0.265 0.25589 0.01978 

PCB-66/76 0.00619 0.202 0.19581 0.01978 

PCB-74 0.00264 0.0874 0.08476 0.0099 

PCB-77 q.00114 0.0279 0.02676 0.0099 

PCB-82 0.00.107 0.044 0.04293 0.0099 

PCB-84/92 0.00633 0.186 0.17967 0.01978 

PCB-85/116 0:00248 0.0615 0.05902 0.01978 

PCB-87/117/125 0.00412 0.123 0.11888 0.0296 

PCB-88/91 0.00216 0.0761 0.07394 0.01978 

PCB-90/101 0.017 0.489 0.472 0.01978 

PCB-95/98/1 02 0.0121 0.299 0.2869 0.0296 

PCB-97 0.0038 0.113 0.1092 0.0099 

PCB-99 0.00744 0.201 0.19356 0.0099 

PCB-100 0.000225 0.0121 0.011875 0.0099 

PCB-103 0.000746 0.012 0.011254 0.0099 

PCB-105 0.00565 0.157 0.15135 0.0099 

PCB-1 06/118 0.0126 0.386 0.3734 0.01978 

PCB-1 07/109 0.000936 0.0333 0.032364 0.01978 

PCB-110 0.0173 0.438 0.4207 0.0099 

PCB-119 0.000908 0.0169 0.015992 0.0099 v 
V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45600A31_DUP _ T4.xlsx 
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LDC#:45600A31 VALIDATION FINDINGS WORKSHEET 

Duplicate Analysis 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Concentration (ug/Kg) Difference Diff Limits Qualification 

9 20 (ug/Kg) (2XQL) 

PCB-128/162 0.00419 0.104 0.09981 0.01978 JM.Q!/A 
PCB-129 0.00134 0.0283 0.02696 0.0099 

PCB-130 0.00228 0.0504 0.04812 0.0099 

PCB-131/133 0.000581 0.0224 0.021819 0.01978 

PCB-132/161 0.00611 0.17 0.16389 0.01978 

PCB-134/143 0.00109 0.0353 0.03421 0.01978 

PCB-135 0.00343 0.0818 0.07837 0.0099 

PCB-136 0.00397 0.0896 0.08563 0.0099 

PCB-137 0.00104 0.0225 0.02146 0.0099 

PCB-138/163/164 0.0288 0.733 0.7042 0.0296 

PCB-139/149 0.0197 0.497 0.4773 0.01978 

PCB-141 0.00435 0.14 0.13565 0.0099 

PCB-144 0.00123 0.0205 0.01927 0.0099 

PCB-146/165 0.00476 0.13 0.12524 0.01978 

PCB-147 0.000742 0.016 0.015258 0.0099 

PCB-151 0.00627 0.168 0.16173 0.0099 

PCB-154 0.000595 0.0175 0.016905 0.0099 

PCB-156 0.00222 0.0692 0.06698 0.0099 

PCB-158/160 0.00296 0.0732 0.07024 0.01978 

PCB-167 0.00142 0.0299 0.02848 0.0099 

PCB-170 0.00906 0.247 0.23794 0.0099 

PCB-171 0.00263 0.0634 0.06077 0.0099 

PCB-172 0.00179 0.0406 0.03881 0.0099 

PCB-174 0.00987 0.235 0.22513 0.0099 

PCB-176 0.00091 0.0284 0.02749 0.0099 

PCB-177 0.00564 0.148 0.14236 0.0099 

PCB-178 0.00241 0.0536 0.05119 0.0099 

PCB-179 0.00428 0.0967 0.09242 0.0099 

PCB-180 0.0221 0.543 0.5209 0.0099 

PCB-182/187 0.012 0.293 0.281 0.01978 

PCB-183 0.00559 0.125 0.11941 0.0099 

PCB-185 0.0013 0.0282 0.0269 0.0099 

PCB-190 0.00215 0.049 0.04685 0.0099 

PCB-193 0.000975 0.0299 0.028925 0.0099 

PCB-194 0.00461 0.114 0.10939 0.0099 

PCB-195 0.00159 0.0472 0.04561 0.0099 

PCB-196/203 0.00478 0.146 0.14122 0.01978 

PCB-199 0.00487 0.143 0.13813 0.0099 

PCB-200 0.000426 0.0156 0.015174 0.0099 

PCB-206 0.00277 0.156 0.15323 0.0099 

PCB-207 0.000507 0.0133 0.012793 0.0099 

PCB-208 0.00116 0.0592 0.05804 0.0099 

PCB-209 0.00224 0.228 0.22576 0.0099 ~ 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45600A31_DUP _ T4.xlsx 
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LDC#:45600A31 VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Concentration (ug/Kg) RPD 

18 19 (SSO%) 

PCB-1 0.00207 0.00157 27 
PCB-2 0.00136 0.000764 56 
PCB-3 0.00193 0.00139 33 
PCB-5/8 0.0103 0.00122U NC 
PCB-15 0.0147 0.0122 19 

PCB-16/32 0.00622 0.00564 10 
PCB-17 0.00385 0.00398 3 
PCB-18 0.00798 0.00813 2 

PCB-19 0.000429 0.00147 110 

PCB-20/21/33 0.0104 0.00918 12 

PCB-22 0.00578 0.00613 6 

PCB-25 0.00138 0.00181 27 

PCB-26 0.00278 0.00259 7 

PCB-28 0.0179 0.0173 3 

PCB-31 0.0151 0.0143 5 

PCB-35 0.000872 0.000722 19 

PCB-37 0.00994 0.0113 13 

PCB-38 0.000242 0.000629 89 

PCB-40 0.00278 0.00280 1 

PCB-41 /64/71/72 0.0130 0.0153 16 

PCB-42/59 0.00422 0.00434 3 

PCB-43/49 0.0135 0.0141 4 

PCB-44 0.00887 0.0131 39 

PCB-45 0.00194 0.00154 23 

PCB-46 0.000419 0.00101 83 

PCB-47 0.00748 0.00783 5 

PCB-48/75 0.00240 0.00281 16 

PCB-51 0.000318 0.00103 106 

PCB-52/69 0.0131 0.0209 46 

PCB-53 0.00184 0.00254 32 

PCB-56/60 0.00866 0.00957 10 

PCB-61/70 0.0191 0.0232 19 

PCB-63 0.000526 0.000711 30 

PCB-66/76 0.0162 0.0176 8 

PCB-67 0.000677 0.000320 72 

PCB-74 0.00698 0.00744 6 

PCB-77 0.00348 0.00318 9 

PCB-79 0.000207 0.000676 106 

PCB-81 0.000229 0.000762 108 

PCB-82 0.00212 0.00369 54 

PCB-84/92 0.00793 0.0169 72 

PCB-85/116 0.00636 0.00682 7 

PCB-87 /117/125 0.00827 0.0143 53 

PCB-88/91 0.00392 0.00583 39 

PCB-90/101 0.0243 0.0412 52 

PCB-95/98/1 02 0.0150 0.0319 72 

PCB-97 0.00561 0.0111 66 

PCB-99 0.0140 0.0178 24 

PCB-100 0.00017 0.000684 120 

PCB-1 05 0.0166 0.0210 23 

PCB-106/118 0.0333 0.0423 24 

PCB-1 07/1 09 0.00290 0.00339 16 

PCB-1 08/112 0.000969 0.00166 53 

PCB-110 0.0327 0.0488 40 

PCB-111/115 0.000728 0.000629 15 

PCB-114 0.000880 0.00141 46 

PCB-119 0.00104 0.000736 34 

V:\FI ELD DUPLICATES\Field Du plicates\FD _ Orga nics\2019\45600A31_FD _ T 4.xlsx 
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LDC#:45600A31 VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Concentration (ug/Kg) RPD 
18 19 (S50%) 

PCB-122 0.000513 0.000385 29 
PCB-123 0.000716 0.000666 7 
PCB-124 0.00173 0.00196 12 
PCB-128/162 0.00929 0.0117 23 
PCB-129 0.00225 0.00287 24 
PCB-130 0.00334 0.00509 42 
PCB-131/133 0.00109 0.00244 76 
PCB-132/161 0.0115 0.0167 37 
PCB-134/143 0.00242 0.00356 38 
PCB-135 0.00551 0.00782 35 
PCB-136 0.00467 0.00616 28 
PCB-137 0.00292 0.00445 42 
PCB-138/163/164 0.0548 0.0660 19 
PCB-139/149 0.0350 0.0421 18 
PCB-141 0.00901 0.0108 18 
PCB-144 0.00184 0.00285 43 
PCB-146/165 0.00761 0.00921 19 
PCB-147 0.00126 0.00194 43 
PCB-151 0.0111 0.0113 2 
PCB-153 0.0442 0.0513 15 
PCB-154 0.00109 0.000865 23 
PCB-156 0.00586 0.00776 28 

PCB-157 0.00147 0.00231 44 

PCB-158/160 0.00557 0.00835 40 

PCB-167 0.00282 0.00289 2 

PCB-170 0.0171 0.0199 15 

PCB-171 0.00400 0.00454 13 

PCB-172 0.00276 0.00291 5 
PCB-174 0.0149 0.0167 11 

PCB-176 0.00184 0.00207 12 

PCB-177 0.00926 0.00995 7 
PCB-178 0.00363 0.00337 7 
PCB-179 0.00593 0.00621 5 

PCB-180 0.0342 0.0390 13 

PCB-182/187 0.0214 0.0219 2 

PCB-183 0.00941 0.00974 3 
PCB-185 0.00169 0.00182 7 

PCB-189 0.000866 0.000118U NC 

PCB-190 0.00372 0.00399 7 
PCB-191 0.000590 0.00102 53 

PCB-193 0.00210 0.00194 8 

PCB-194 0.00838 0.00781 7 

PCB-195 0.00429 0.00399 7 

PCB-196/203 0.0110 0.0108 2 

PCB-197 0.000415 0.000287 36 

PCB-198 0.000257 0.000391 41 

PCB-199 0.0102 0.0104 2 

PCB-200 0.000978 0.00122 22 

PCB-201 0.00175 0.00107 48 

PCB-202 0.00164 0.00216 27 

PCB-205 0.000744 0.000121U NC 

PCB-206 0.00694 0.00637 9 

PCB-207 0.00113 0.000921 20 

PCB-208 0.00222 0.00240 8 

PCB-209 0.00614 0.00648 5 
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LDC #: icw~A.-3\ VALIDATION FINDINGS WORKSHEET 
Labeled Compounds 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 
Pie~ see qualifications below for all questions answered 11N11

• Not applicable questions are identified as 11N/A11
• 

Y ~/A Were all labeled compound recoveries and ion abundance ratios (IAR) within the QC criteria? 
~'"Y)N N/A -- -· ·- .. - . -·- ... --·-- --·. ~""-· ·-~--"- . ...,. 

# Date Lab 10/Reference Labeled Compound 
(Recove ~ 

Jon Abundance-R:atiO (Limit: 

r (~ l?_f -M-- 204 J Lf? ( { t)- t_c.ts-
/ 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

V:\Validation Worksheets\ 1668\LC _I NTST _ 1668. wpd 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

Page:_j_ofj_ 
Reviewer: )t:__ 

2nd Reviewer:CJ 

Qualifications 

_:r ;f/3 / --P 



LDC#: ~A~( VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

Page: _1_of_1_ 

Reviewer: J?/ 
2nd Reviewer: C:. '---,--

# Date Sample ID Finding Associated Samples Qualifications 

All All compounds reported as estimated Jdets/A 

maximum possible concentration (EMPC). 

Comments: See sample calculation verification worksheet for recalculations 

V:\Validation Worksheets\1668\COMQUA_1668C_EMPC.wpd 



LDC#: ~QA)k?( VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Page:---tof_(_ 

Reviewer: Jr-
. ~ 

2nd Rev1ewer: c:J 

The Relative Response Factor (RRF}, average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax= Area of compound, Ais = Area of associated internal standard 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Cx = Concentration of compound, Cis= Concentration of internal standard 
S = Standard deviation of the RRFs, X = Mean of the RRFs 

I Reported II Recalculated II Reported II 
Calibration Compound (Reference Internal Standard) Average RRF Average RRF RRF 

# Standard ID Date (initial) (initial) ( 50 std) 

\eM.- 2/8/18 
PCB 77 C3C-PCB 77) 1 1.082 1.083 1.00 

PCB 105 C3C-PCB 1 05) 1.123 1.123 1.06 

PCB 167 C3C-PCB 167) 1.020 1.018 0.95 

PCB 189 C3C-PCB 189) 1.457 1.458 1.35 

2 PCB 77 C3C-PCB 77) 

PCB 1 05 C3C-PCB 1 05) 

PCB 167 (13C-PCB 167) 

PCB 189 C3C-PCB 189) 

3 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

Recalculated II 

RRF 

I ( 50 std) 

0.99 

1.06 

0.95 

1.35 

Reported II Recalculated I 

%RSD II %RSD I 
8.00 7.93 

5.02 5.03 

5.21 5.43 

7.03 7.04 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results. 

V:\VALIDATION WORKSHEETS\1668\INICLC 1668C_VISTA.DOC 



LDC #: YrbQ.o~\ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Reviewer: 
2nd Reviewer: 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 
% Difference = 100 * (ave. RRF - RRF)/ave. RRF Where: 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cy = Concentration of 

~ 
d 

Ais = Area of associated internal standard 
G~ = Concentration of internal standard ·-

I Reported II Recalculated 

Average RRF Cone Cone D Standard 10 Date Compound (Reference Internal Standard) (initial) I (CC) II (CC) 

1 (Of 0 ~ '' ~1<;\ CZ>!\\Ii~Y PCB 77 C3C-PCB 77) ), n~~ L (p, 1) t\0. 1 

PCB 105 C3C-PCB 1 05) t" ,_-'7 b,7 b,4 
/ 

L-(p,~ ~,_$ PCB 167 C3C-PCB 167) ,.v~ 

PCB 189 C3C-PCB 189) 1. Lk-1 L::l'"~ b~Cf 
2 \t'fowJ~.tl<;f 1/1 t/~q PCB 77 C3C-PCB 77) L\-"l 4 41. J_ 

PCB 105 C3C-PCB 1 05) L rJ,/ L7. C£ 

PCB 167 C3C-PCB 167) L <l/2- ~C(, ~ ~ 
PCB 189 C3C-PCB 189) LC ~I tf-?, <;; 

3 rqolPI4~1 "~~/l1 PCB 77 C3C-PCB 77) ~-1, t) ~7, C6 
PCB 105 C3C-PCB 1 05) trJ,J~ 

I 

~~.& 

PCB 167 C3C-PCB 167) L~.1 L1,~ 
PCB 189 C3C-PCB 189) ~~ tr~~ 

4 f~o IPI o~ 10 ~;'lv/tq PCB 77 C3C-PCB 77) L1,'J.; ~7.~ 
PCB 105 C3C-PCB 1 05) L~.1 L\-s::.S 
PCB 167 C3C-PCB 167) L {o,q ~lo,q 
PCB 189 C3C-PCB 189) v ~(f) ~c4 f 

II Reported II Recalculated 

II %0 II %0 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: %-~A/7\ VALIDATION FINDINGS WORKSHEET 
Ongoing Precision and Recovery Results Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Page:__lof_f_ 

Reviewer: 2L 
2nd Reviewer: ~ 

The percent recoveries (%R) of the Ongoing Precision and Recovery (OPR) were recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA 

RPD = I SSC- SSCDI * 2/(SSC+ SSCD) 

Where: SSC = Spiked sample concentration 
SSCD = Duplicate Spiked sample concentration 
SA = Spike added 

OPR ID: B4ft~a71-~QJ 

I I 
Spike Spiked Sample 

Ad~~ c~~Aati~n 
Compound ( ~1.'"' ) 

l:tf::~'!t!WIMf ;\} ,::~~~li(ilii~l 1'- - ,..__. / 

OPR nPRn OPR nPRn 

PCB15 1,~ V,CfQ& 

PCB 77 rJ ,Cj1( 
PCB 169 ', o\ 
PCB 206 \ 

,,o~ 

~ 

V:\Validation Worksheets\ 1668\0PRCLC. wpd 

I o~e II o~e o II o~e£o~eo I 
I Percent Recove!l II Percent Recove!l II RPD I 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Page: __ ! of_!_ 
Reviewer: ;zc 2nd reviewer: 

.&-:-+~~N:..:..;/A....:... Were all reported results recalculated and verified for all level IV samples? 
--l;.!-~~N:..:..;/A....:... Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AxHisHDF} Example: 
(Ais)(RRF)(Va)(%S) 

1 Ax = Area of the characteristic ion (EICP) for the compound Sample 1.0. 
' 

fc{3 -- ,:)_<6 
to be measured 

Ais = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms (ng) Cone. = ( 1 ~ )-. G } ( lo }( } 
( l.1tz (_(, ) ( " \-'?7) ( 1f '~ )( t'. L{tf-

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

lJ, ~1~ vtfrpu RRF = Relative Response Factor (average) from the initial = 
calibration 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 

# Sample ID Compound 
Co~~t%ion Co~lon 

( ) Qualification 

4 f~-~S< D, ~1w o~W7# -
\ 
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LDC Report# 45600B21_RV1 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August20,2019 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1901247 

Laboratory 
Sample Collection 

Sample Identification Identification Matrix Date 
FD-20 1905241445 1901247-01 Sediment 05/24/19 
T4-PDI2019-SC27-190524-01-03 1901247-02 Sediment 05/24/19 
T4-PDI2019-SC27-190524-03-05 1901247-03 Sediment 05/24/19 
T 4-PDI2019-SC27 -190524-05-07 1901247-04 Sediment 05/24/19 
T4-PDI2019-SC28-190524-07-09 1901247-05 Sediment 05/24/19 
T 4-PDI2019-SC28-190524-09-1 0.1 1901247-06 Sediment 05/24/19 
FD-201905241300 1901247-07 Sediment 05/24/19 
T4-PDI2019-SC30-190524-01-03 1901247-08 Sediment 05/24/19 
T 4-PDI2019-SC30-190524-03-05 1901247-09 Sediment 05/24/19 
T 4-PDI2019-SC30-190524-05-07 1901247-10 Sediment 05/24/19 
T4-PDI2019-SC27-190524-01-03DUP 1901247-02DUP Sediment 05/24/19 
T 4-PDI2019-SC30-190524-03-05DUP 1901247-09DUP Sediment 05/24/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 
Remedy (March 2019) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for High Resolution Superfund Methods Data Review (April 2016). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

·R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25°/o. 

The static resolving power was at least 10,000 (1 Oo/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were less 
than or equal to 20.0°/o for unlabeled compounds and less than or equal to 30.0°/o for 
labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

3 
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VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits with the following exceptions: 

DUPID RPD Difference 
(Associated Samples) Compound (Limits) (Limits) Affected Compound Flag 

T4-PDI2019-SC27-190524-01-03DUP 1 ,2,3,4,6,7,8-HpCDD 148 (S35) - 1 ,2,3,4,6,7,8-HpCDD J (all detects) 
(T 4-PDI2019-SC27 -190524-01-03) Total HpCDD J (all detects) 

T 4-PDI2019-SC27 -190524-01-03DU P OCDD 151 (S35) - OCDD J (all detects) 
(T 4-PDI2019-SC27 -190524-01-03) 

T4-PDI2019-SC27-190524-01-03DUP 1 ,2,3,4,6,7,8-HpCDF - 28.75 ng/Kg (S9.54) 1 ,2,3,4,6,7,8-HpCDF J (all detects) 
(T 4-PDI2019-SC27 -190524-01-03) Total HpCDF J (all detects) 

T4-PDI2019-SC27-190524-01-03DUP OCDF -
(T 4-PDI2019-SC27 -190524-01-03) 

87.6 ng/Kg (S19.06) OCDF J (all detects) 

T4-PDI2019-SC30-190524-03-05DUP 1 ,2,3,4,6,7,8-HpCDD 72.4 (S35) - 1 ,2,3,4,6,7,8-HpCDD J (all detects) 
(T 4-PDI2019-SC30-190524-03-05) Total HpCDD J (all detects) 

T 4-PDI20 19-SC30-190524-03-05DU P OCDD 71.4 (S35) 
(T 4-PDI2019-SC30-190524-03-05) 

- OCDD J (all detects) 

T 4-PDI2019-SC30-190524-03-05DU P 1 ,2,3,4,6,7,8-HpCDF 70.2 (S35) - 1 ,2,3,4,6,7,8-HpCDF J (all detects) 
(T 4-PDI2019-SC30-190524-03-05) Total HpCDF J (all detects) 

T 4-PDI20 19-SC30-190524-03-05 DU P OCDF 72.8 (S35) 
(T 4-PDI2019-SC30-190524-03-05) 

- OCDF J (all detects) 

T 4-P D 120 19-SC30-190524-03-05DU P 1 ,2,3,6,7,8-HxCDD - 10.81 ng/Kg (S1 0) 1 ,2,3,6,7,8-HxCDD J (all detects) 
(T 4-PDI2019-SC30-190524-03-05) Total HxCDD J (all detects) 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 
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IX. Field Duplicates 

Samples FD-201905241445 and T 4-PDI2019-SC27 -190524-05-07 and samples FD-
201905241300 and T4-PDI2019-SC30-190524-01-03 were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ng/Kg) 

Compound FD-201905241445 T 4-PDI2019-SC27 -190524-05-07 RPD (Limits) 

2,3,7,8-TCDD 0.919 1.25 31 (S50) 

1 ,2,3,7,8-PeCDD 3.45 0.754 128 (S50) 

1 ,2,3,4,7,8-HxCDD 4.89 8.29 52 (S50) 

1 ,2,3,6,7,8-HxCDD 33.1 57.1 53 (S50) 

1 ,2,3,7,8,9-HxCDD 10.2 18.0 55 (S50) 

1 ,2,3,4,6,7,8-HpCDD 470 905 63 (S50) 

OCDD 4050 8210 68 (S50) 

2,3,7,8-TCDF 5.62 7.40 27 (S50) 

1 ,2,3,7,8-PeCDF 7.89 9.83 22 (S50) 

2,3,4,7,8-PeCDF 4.69 6.11 26 (S50) 

1 ,2,3,4,7,8-HxCDF 14.8 23.4 45 (S50) 

1 ,2,3,6,7,8-HxCDF 7.11 11.6 48 (S50) 

2,3,4,6, 7 ,8-HxCDF 5.99 8.47 34 (S50) 

1 ,2,3,7,8,9-HxCDF 1.44 2.91 68 (S50) 

1 ,2,3,4,6,7,8-HpCDF 52.8 121 78 (S50) 

1 ,2,3,4,7,8,9-HpCDF 5.14 9.60 61 (S50) 

OCDF 102 216 72 (S50) 

Total TCDD 12.1 13.4 10 (S50) 

Total PeCDD 30.3 40.9 30 (S50) 
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Concentration (ng/Kg) 

Compound FD-201905241445 T 4-PDI2019-SC27-190524-05·07 RPD (limits) 

Total HxCDD 215 320 39 {SSO) 

Total HpCDD 1030 1790 54 {SSO) 

Total TCDF 45.2 56.8 23 {S50) 

Total PeCDF 87.4 116 28 {S50) 

Total HxCDF 161 266 49 {S50) 

Total HpCDF 199 372 61 (S50) 

Concentration (ng/Kg) 

Compound FD-201905241300 T4-PDI2019-SC30-190524-01·03 RPD (Limits) 

2,3,7,8-TCDD 0.387U 0.415 Not calculable 

1 ,2,3,7,8-PeCDD 1.07 0.523 69 {S50) 

1 ,2,3,4,7,8-HxCDD 1.20 0.907 28 {SSO) 

1 ,2,3,6,7,8-HxCDD 7.20 6.35 13 {S50) 

1 ,2,3,7,8,9-HxCDD 2.90 2.76 5 {S50) 

1 ,2,3,4,6,7,8-HpCDD 163 167 2 {SSO) 

OCDD 1550 1590 3 {S50) 

2,3,7,8-TCDF 1.34 1.11 19 {S50) 

1 ,2,3,7,8-PeCDF 0.986 2.32 81 (SSO) 

2,3,4,7 ,8-PeCDF 1.34 1.46 9 (SSO) 

1 ,2,3,4,7,8-HxCDF 4.79 6.95 37 {S50) 

1 ,2,3,6,7,8-HxCDF 1.64 2.06 23 {SSO) 

2,3,4,6,7 ,8-HxCDF 1.51 1.68 11 (SSO) 

1 ,2,3,7,8,9-HxCDF 0.492 1.03 71 {S50) 
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Concentration (ng/Kg) 

Compound FD-201905241300 T4-PDI2019-SC30-190524-01-03 RPD (Limits) 

1 ,2,3,4,6,7,8-HpCDF 25.3 24.7 2 (S50) 

1 ,2,3,4,7,8,9-HpCDF 2.07 2.72 27 (S50) 

OCDF 72.9 65.1 11 (S50) 

Total TCDD 1.20 2.38 66 (S50) 

Total PeCDD 5.66 7.46 27 (S50) 

Total HxCDD 55.2 50.1 10 (S50) 

Total HpCDD 405 457 12 (S50) 

Total TCDF 3.34 4.86 37 (S50) 

Total PeCDF 17.1 21.5 23 (S50) 

Total HxCDF 44.8 46.9 5 (S50) 

Total HpCDF 90.8 89.8 1 (S50) 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Comeound I Flag I A or P I 
All samples in SDG 1901247 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

For samples T4-PDI2019-SC28-190524-07-09 and T4-PDI2019-SC30-190524-05-07, 2nd 
column confirmation was not performed for 2,3,7,8-TCDF by the laboratory since the 
results were either less than the reporting limit or EMPC. 

Raw data were not reviewed for Stage 28 validation. 
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XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. No results were rejected 
in this SDG. 

Due to DUP RPD and difference and results reported as EMPC, data were qualified as 
estimated in ten samples. 

The quality control criteria reviewed, other than those discussed above, were met and are 
considered acceptable. 

8 
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Port of Portland, T4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 1901247 

I Sam~le I Com~ound I Flag I A or P I Reason I 
T4-PDI2019-SC27-190524-01-03 1 ,2,3,4,6,7,8-HpCDD J (all detects) A Duplicate sample 

Total HpCDD J (all detects) analysis (RPD) 
OCDD J (all detects) 

T4-PDI2019-SC27-190524-01-03 1 ,2,3,4,6,7,8-HpCDF J (all detects) A Duplicate sample 
Total HpCDF J (all detects) analysis (difference) 
OCDF J (all detects) 

T 4-PDI2019-SC30-190524-03-05 1 ,2,3,4,6,7,8-HpCDD J (all detects) A Duplicate sample 
Total HpCDD J (all detects) analysis (RPD) 
OCDD J (all detects) 
1 ,2,3,4,6,7,8-HpCDF J (all detects) 
Total HpCDF J (all detects) 
OCDF J (all detects) 

T 4-PDI2019-SC30-190524-03-05 1 ,2,3,6,7,8-HxCDD J (all detects) A Duplicate sample 
Total HxCDD J (all detects) analysis (difference) 

FD-201905241445 All compounds reported as J (all detects) A Compound quantitation 
T 4-PDI2019-SC27 -190524-01-03 estimated maximum possible (EMPC) 
T 4-PDI2019-SC27 -190524-03-05 concentration (EMPC). 
T 4-PDI2019-SC27 -190524-05-07 
T 4-PDI2019-SC28-190524-07 -09 
T 4-PDI2019-SC28-190524-09-1 0.1 
FD-201905241300 
T 4-PDI2019-SC30-190524-01-03 
T 4-PDI2019-SC30-190524-03-05 
T 4-PDI2019-SC30-190524-05-07 

Port of Portland, T4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 1901247 

No Sample Data Qualified in this SDG 
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LDC #: 45600821 
SDG #: 1901247 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: g;io;(~ 
Page:_j_of_/_ 

Reviewer: ~ / 
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

..:t,.. 

1-t:' ., 

2 I 

3 l 

4 
I 

5z. 

I 
6 

' 7 _l 

' a£ ... 
9 

' 10 

11 I 

12 'Z--

13 

14 

I ~alidaticc A[ea I I Cam meets 

Sample receipt/Technical holding times Jt-, !:_ 
HRGC/HRMS lnstrument_performance check -A 
Initial calibration/lev Jr-, A. ~~2£>/?~ \ol~tLc k~~ 
Continuing calibration <?vV ~~ lA'ft'\Q"q 
Laboratory Blanks .A 
Field blanks u 
Matrix spike/Matrix spike duplicates IP\A-P ~~~ 
Laboratory control samples A t';=>~ .A 

Field duplicates ~ 1):::: 1+~ ,~~ 
)r 

/ I 

Labeled Compounds 

Compound quantitation RULOQ/LODs ~ Mi._ - ffiPC - JcUft/A-
Target compound identification N 

System performance N > 

Overall assessment of data A 
A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 

Client ID Lab ID Matrix Date 

FD-20 1905241445 1901247-01 Sediment 05/24/19 

T 4-PDI2019-SC27 -190524-01-03 1901247-02 Sediment 05/24/19 

T4-PDI2019-SC27-190524-03-05 1901247-03 Sediment 05/24/19 

T 4-PDI2019-SC27 -190524-05-07 1901247-04 Sediment 05/24/19 

T 4-PDI2019-SC28-190524-07 -09 1901247-05 Sediment 05/24/19 

T4-PDI2019-SC28-190524-09-10.1 1901247-06 Sediment 05/24/19 

FD-20 1905241300 1901247-07 Sediment 05/24/19 

T 4-PDI20 19-SC30-190524-0 1-03 1901247-08 Sediment 05/24/19 

T 4-PDI2019-SC30-190524-03-05 1901247-09 Sediment 05/24/19 

T 4-PDI2019-SC30-190524-05-07 1901247-10 Sediment 05/24/19 

T 4-PDI2019-SC27 -190524-01-03DUP 1901247-02DUP Sediment 05/24/19 

T 4-PDI20 19-SC30-190524-03-05DUP 1901247-09DUP Sediment 05/24/19 

L:\Anchor\Port of Portland- T4\45600821W.wpd 1 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

-- -

A. 2,3,7,8-TCDD F. 1,2,3,4,6,7,8-HpCDD K. 1,2,3,4,7,8-HxCDF P. 1,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

1 

D. 1 ,2,3,6,7,8-HxCDD I. 1,2,3,7,8-PeCDF N. 1,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes: __________________________ -===== 

COMPNDList.wpd 



LDC#:'fc~g~ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N N/A Was a continuing calibration performed at the beginning of each 12 hour period? 

. ··-- .. -·- -·· --· ·--· ·-· --·-· ·- ···-· ...... ·--· ·-- -- .... ··-- ·-· -· .. ---·-- -· ·- ·---·-- --·. ·r---· ·--. 
Y(N N/A Did all continuing calibration standards meet the I on Abundance Ratio criteria? 

cone (ng/mL) Finding lon 
# Date Standard 10 Compound Finding %0 Abundance Ratio Associated Samples 

IP/~/Jq lqo~:2-Q>l ~'JPI 1-?C-- ~ " '+4 t J. D_( -f. if~) 15'1Ev112-_~ 
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LDC #: @0 G--O\?>\_ VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

Page:_J_ofj_ 

Reviewer:_!l;, 
2nd Reviewer: .c:::l 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

~ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Y, IN JN/A vvere au aupucare sample re1ar1ve percem OITTerences (KI-"'U) < j!:)t 

-It n~t"" - In M~triY r.nmnn rnti !~JI ~~1::1) A ~ ,... _., .. , • 

1\ ~~ F Jj_~ {~~c-) ')_ (&...l.k\ l~/1 ( t-t{) 
G La \ / '\ 
o 2£_J_C ( ~ l1.5lf)~Jb ~ + Y) 
&.. n_,(o (~\q.v~,,i/ ~ / 

1/ 

\. 

'-:L ~t~ ~ 7k.l±_ (~~ Cj ( ~~ \ ~ ~s/A ( "t\A ') 
b 7\. u / / 
0 7D. "i. J .\- Y) 
2).._ {~ ~ 'b •u ' / ~ 
~ \D. g-1 (.f.: \OtttJVb \ ,., (_±_I } 

'- ..J/ / 

DUP_16.wpd 



LDC#:45600821 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: HRGC/HRMS PCDD/PCDF (EPA Method 16138) 

Concentration (ng/Kg) 
RPD 

Compound 1 4 (~50) 

A 0.919* 1.25 31 

B 3.45 0.754 128 

c 4.89 8.29 52 

D 33.1 57.1 53 

E 10.2 18.0 55 

F 470 905 63 

G 4050 8210 68 

H 5.62 7.40 27 

I 7.89 9.83 22 

J 4.69 6.11 26 

K 14.8 23.4 45 

L 7.11 11.6 48 

M 5.99 8.47 34 

N 1.44 2.91 68 

0 52.8 121 78 

p 5.14 9.60 61 

Q 102 216 72 

R 12.1 * 13.4* 10 

s 30.3* 40.9* 30 

T 215 320 39 

u 1030 1790 54 

v 45.2* 56.8* 23 

w 87.4* 116* 28 

X 161* I 266* 49 ! 
y 199 372 61 

*EMPC 

V:\FI ELD DU PLICATES\Field Duplicates\FD _ Organics\20 19\45600821 .wpd 
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LDC#:45600821 VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

METHOD: HRGC/HRMS PCDD/PCDF (EPA Method 16138) 

Concentration (ng/Kg) 
RPD 

Compound 7 8 (~50) 

A 0.387U 0.415* NC 

B 1.07 0.523 69 

c 1.20 0.907* 28 

D 7.20 6.35 13 

E 2.90 2.76 5 

F 163 167 2 

G 1550 1590 3 

H 1.34 1.11 19 

I 0.986 2.32 81 

J 1.34 1.46 9 

K 4.79 6.95 37 

L 1.64* 2.06 23 

M 1.51 1.68 11 

N 0.492 1.03 71 

0 25.3 24.7 2 

p 2.07 2.72 27 

Q 72.9 65.1 11 

R 1.20 2.38* 66 

s 5.66* 7.46* 27 

T 55.2* 50.1* 10 

u 405 457 12 

v 3.34 4.86 37 

w 17.1* 21.5* 23 

X 44.8* 46.9* 5 

y 90.8 89.8 1 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45600821.wpd 
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LDC #: ~bOOf?'l VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page: _l_of_j_ 
Reviewer: _1'\ __ _ 

2nd Reviewer: """c;:;,.._ 

~ 
~ 

Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and Rls were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

# Date Sample ID Finding Associated Sam pies Qualifications 

w All results flagged "EMPC" Jdets/A 

> lv H not confirmed by the lab when result < RL -k.~ 
I 

or EMPC 

Comments: Per lab SOP, H reported value is the lower result between two columns 

V:\Validation Worksheets\Dioxins\ 1613\COMQUA_ T 4. wpd 



LDC #:/fJiJO EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by~. 
Entered from Body or Summary 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

Ic. 

II. 

Ila. 

III. Reasonableness Checks 

Ilia. -Do all 

Illb. - Do all ualified detect results have detect 

Illc. - If reason codes are used, do all qualified results have reason 

code field and vice versa? 

Illd. - Do blank concentrations in report match EDD, where data 

Ill e. 

Ill f. 

Ill g. 

Illh. 

Illi. 

was due to blank? 

- Is the detect flag set to "N" for all "U" qualified blank 
results? · 

- Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

-Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

-Are there any lab "R" qualified data? I Are the entry columns 
blank for these results? 

-Are there any discrepancies between the data packet and the 
EDD? 

Anchor 

YIN Initial Comments/ Action 

N 

Date$}udl4 
Page:_l_of~ 

2nd Reviewer: 

df/ 

Notes: _________ *~s=e=e~d=is=c=re~p=a=nc~v~s=h=e=e~t ____________________________________________________________________________________ __ 

EDD Populatoin Checklist-Anchor (word).docx 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC      August 22, 2019
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com

SUBJECT: Port of Portland, T4, Data Validation

Dear Ms. Peterson,

Enclosed are the final validation reports for the fractions listed below. These SDGs were received on
July 31, 2019. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #45631:

SDG # Fraction

1901249, 1901384 Polychlorinated Dioxins/Dibenzofurans, Polychlorinated Biphenyls
as Congeners

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 Remedy -
Wheeler Bay Shoreline Stabilization Area; March 2019

! USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review; April 2016

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port of Portland - T4\45631ST.wpd

2,771 pages-ADV Attachment 1

EDD Stage 2B 90/10 LDC #45631 (Anchor Environmental-Seattle WA / Port of Portland, T4, PDI)

 LDC SDG#
DATE
REC'D

(3)
DATE
DUE

PCBs
(1668C)

Dioxins
(1613B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 1901249 07/31/19 08/21/19 1 0 1 1

B 1901384 07/31/19 08/21/19 1 2 1 0

B 1901384 07/31/19 08/21/19 0 1 0 1

 Total T/CR 2 3 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9



LDC Report# 45631 A21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 21, 2019 

Parameters: Polychlo-rinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1901249 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

RB-201905231817 1901249-01 Water 05/23/19 
T 4-PDI2019-SC32-190523-01-03 1901249-02 Sediment 05/23/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 
Remedy (March 2019) and a modified outline of the US EPA National Functional Guidelines 
(NFG) for High Resolution Superfund Methods Data Review (April 2016). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank( s ). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25°/o. 

The static resolving power was at least 10,000 (1 0°/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were within 
the QC limits for unlabeled compounds and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled compounds 
and labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

Sample RB-201905231817 was identified as a rinsate blank. No contaminants were found 
with the following exceptions: 

3 
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I Blank ID I Compound I Concentration I 
I RB-201905231817 I OCDD I 

5.23 pg/L 

I 
VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Compound I Flag I AorP I 
T 4-PD 120 19-SC32-190523-0 1-03 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

4 
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XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to results reported as EMPC, data were qualified as estimated in one sample. 

No results were rejected in this SDG. 

5 
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Port of Portland, T 4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 1901249 

I Sample I Compound I Flag I AorP I Reason I 
T4-PDI2019-SC32-190523-01-03 All compounds reported as J (all detects) A Compound quantitation 

estimated maximum possible (EMPC) 
concentration (EMPC). 

Port of Portland, T 4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 1901249 

No Sample Data Qualified in this SDG 

6 
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LDC #: 45631A21 
SDG #: 1901249 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: g,1q If q' 
Page:_lof_l_ 

Reviewer: fL. 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 I 
2,_ 

3 

4 

5 

6 

7 

8 

9 

1n 

I llalidatiac Area I I Cam meets 

Sample receipUTechnical holding times /Jr,J.. 
HRGC/HRMS Instrument performance check * Initial calibration/leV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

RB-20 1905231817 

T4-PDI2019-SC32-190523-01-03 

Jr,Jr. t<b~ ~h~ toi ~ ~Q., h•fkt<; 
.A- &Q_ tl'~5 

/ 

A 
sti tt?::, 
~ 
~ op~ 

fJ 
.ft. 

(~ .-w >--
N 

N 

~ 
ND = No compounds detected 
R = Rinsate 
FB = Field blank 

- tMPc - TM</~ 

D = Duplicate 
TB = Trip blank 

-

EB = Equipment blank 

LabiD 

1901249-01 

1901249-02 

I 

SB=Source blank 
OTHER: 

Matrix Date 

Water 05/23/19 

Sediment 05/23/19 

Notes: 

L:\Anchor\Port of Portland- T4\45631A21W.wpd 1 
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LDC#:45631A21 VALIDATION FINDINGS WORKSHEET 

Field Blanks 

METHOD: HRGC/HRMS PCDD/PCDF (EPA Method 16138) 
Sample: 1 (RB) Sampling Date: 05/23/19 
Compound Concentration (pg/L) 

OCDD 5.23 

V:\ Validation Worksheets\Portland T4\45631A21_RB.xlsx 
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LDC Report# 45631A31 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 21, 2019 

Parameters: Polychlorinated Biphenyls as Congeners 

Validation Level: Stage 28 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1901249 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

RB-20 1905231817 1901249-01 Water 05/23/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for High Resolution Superfund Methods Data Review 
(April 20 16). Where specific guidance was not available, the data has been evaluated in 
a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) as Congeners by Environmental Protection Agency 
(EPA) Method 1668C 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all congeners. The chromatographic 
resolution between the congeners PCB-23 and PCB-34 and congeners PCB-182 and 
PCB-187 was resolved with a valley of less than or equal to 40°/o. 

The static resolving power was less than or equal to 10,000 (1 0°/o valley definition) at 
m/z 330.9792 and greater than or equal to 8000 throughout the mass range. 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and labeled compounds. 

The ion abundance ratios for all compounds were within validation criteria. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
within QC limits for unlabeled compounds and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (0/oD) between the initial calibration 
RRF and the continuing calibration RRF were within QC limits for unlabeled compounds 
and labeled compounds. 

The ion abundance ratios for all compounds were within validation criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

3 
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Extraction Associated 
Blank ID Date Compound Concentration Samples 

B9F0159-BLK1 06/17/19 PCB-11 5.29 pg/L RB-201905231817 
PCB-28 0.763 pg/L 
PCB-47 2.73 pg/L 
PCB-153 0.794 pg/L 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5X blank contaminants) than the concentrations found in the associated laboratory 
blanks with the following exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

RB-20 1905231817 PCB-11 19.8 pg/L 19.8U pg/L 

VI. Field Blanks 

Sample RB-201905231817 was identified as a rinsate blank. No contaminants were 
found with the following exceptions: 

Collection 
Blank ID Date Compound Concentration 

RB-20 1905231817 05/23/19 PCB-1 2270 pg/L 
PCB-2 504 pg/L 
PCB-3 1780 pg/L 
PCB-4/10 121 pg/L 
PCB-5/8 768 pg/L 
PCB-6 131 pg/L 
PCB-7/9 136 pg/L 
PCB-11 19.8 pg/L 
PCB-12/13 119 pg/L 
PCB-14 21.2 pg/L 
PCB-15 230 pg/L 
PCB-16/32 22.1 pg/L 
PCB-17 16.6 pg/L 
PCB-18 30.5 pg/L 
PCB-19 2.92 pg/L 
PCB-20/21 /33 44.9 pg/L 
PCB-22 14.9 pg/L 
PCB-23 2.15 pg/L 
PCB-24/27 5.01 pg/L 
PCB-25 6.38 pg/L 
PCB-26 12.1 pg/L 
PCB-28 33.9 pg/L 
PCB-29 3.2 pg/L 
PCB-31 35 pg/L 
PCB-34 1.84 pg/L 
PCB-35 5.8 pg/L 
PCB-37 15.5 pg/L 
PCB-38 0.49 pg/L 
PCB-39 1.04 pg/L 
PCB-40 1.61 pg/L 
PCB-41/64/71/72 5.38 pg/L 
PCB-42/59 2.09 pg/L 
PCB-43/49 5.87 pg/L 
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Collection 
Blank ID Date Compound Concentration 

RB-20 1905231817 05/23/19 PCB-44 7.01 pg/L 
(continued) PCB-45 0.927 pg/L 

PCB-47 17.8 pg/L 
PCB-48/75 1.38 pg/L 
PCB-51 1.43 pg/L 
PCB-52/69 6.69 pg/L 
PCB-56/60 4.53 pg/L 
PCB-61/70 7.77 pg/L 
PCB-66/76 4.9 pg/L 
PCB-68 1.73 pg/L 
PCB-74 2.86 pg/L 
PCB-77 1.5 pg/L 
PCB-84/92 4.08 pg/L 
PCB-87/117/125 2.33 pg/L 
PCB-90/101 8.13 pg/L 
PCB-95/98/1 02 4.79 pg/L 
PCB-97 1.94 pg/L 
PCB-99 3.39 pg/L 
PCB-105 1.81 pg/L 
PCB-106/118 3.84 pg/L 
PCB-1 08/112 0.537 pg/L 
PCB-110 5.93 pg/L 
PCB-132/161 2.52 pg/L 
PCB-135 1.9 pg/L 
PCB-136 1.88 pg/L 
PCB-138/163/164 8.13 pg/L 
PCB-139/149 10.1 pg/L 
PCB-141 1.71 pg/L 
PCB-146/165 1.53 pg/L 
PCB-151 4.69 pg/L 
PCB-153 9.72 pg/L 
PCB-170 2.67 pg/L 
PCB-174 3.22 pg/L 
PCB-176 1.25 pg/L 
PCB-177 2.43 pg/L 
PCB-179 2 pg/L 
PCB-180 7.74 pg/L 
PCB-182/187 3 pg/L 
PCB-183 2.21 pg/L 
PCB-190 1.08 pg/L 
PCB-194 1.78 pg/L 
PCB-195 0.6 pg/L 
PCB-196/203 1.59 pg/L 
PCB-198 1 pg/L 
PCB-208 0.511 pg/L 
PCB-209 0.802 pg/L 

VII. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 
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IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target 
compounds were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Compound I Flag I AorP I 
All samples in SDG 1901249 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to results reported as EMPC, data were qualified as estimated in one sample. 

Due to laboratory blank contamination, data were qualified as not detected in one 
sample. 

No results were rejected in this SDG. 

6 
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Port of Portland, T 4 
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG 
1901249 

I Sample I Compound I Flag I AorP I Reason I 
RB-201905231817 All compounds reported as J (all detects) A Compound quantitation 

estimated maximum possible (EMPC) 
concentration (EMPC). 

Port of Portland, T 4 
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification 
Summary- SDG 1901249 

Modified Final 
Sample Compound Concentration AorP 

I RB-201905231817 I PCB-11 I 
19.8U pg/L 

I 
A 

I 

7 
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LDC #: 45631 A31 
SDG #: 1901249 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Biphenyl Congeners (EPA Method 1668C) 

Date:~~/rq 
Page:_l of_!_ 

Reviewer: lt <' 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

11n 

I ltalidaticn A[ea I I Comments 

Sample receipt/Technical holding times Jr,A: 
HRGC/HRMS Instrument performance check ~ 
Initial calibration/ICV 

Continuing calibration 

Laboratory Blanks 

Field blanks 

Matrix spike/Matrix spike duplicates 

Laboratory control samples 

Field duplicates 

Labeled Compounds 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

RB-20 1905231817 

Jr-,J- ~)~Ro \ oJ ~ h{ 0-- kfn.i,\; 
~ cQ_~ u.·IN:f9 
<W 
s'4} Rt?=( 

" .~-~ orR. 
~ 
A 

~-i'J 6ttPc 
N 

N 

~ 
ND =No compounds detected 
R = Rinsate 
FB = Field blank 

\ 

- T~/h 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

1901249-01 

SB=Source blank 
OTHER: 

Matrix Date 

Water 05/23/19 

Notes· 

L:\Anchor\Port of Portland- T4\45631A31W.wpd 1 
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LDC#:45631A31 

METHOD: HRGC/HRMS PCB (EPA Method 1668C} 

VALIDATION FINDINGS WORKSHEET 

Field Blanks 

Extraction Date: 06/17/19 Analysis Date: 06/18/19 Associated Samples: All W Qualify U 
B9F0159-BLK1 

Compound Concentration (pg/L) 5X 1 -· 
PCB-11 5.29 26.45 19.8 

PCB-28 0.763 3.815 

PCB-47 2.73 13.65 

PCB-153 0.794 3.97 
--------··-·--····· 

*EMPC 

V:\Validation Worksheets\Portland T4\45631A31_MB.xlsx 
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LDC#:45631A31 VALIDATION FINDINGS WORKSHEET 

Field Blanks 

METHOD: HRGC/HRMS PCB (EPA Method 1668C) 
Sample: 1 (RB) Sampling Date: 05/23/19 
Compound Concentration (pg/L) 
PCB-1 2270 
PCB-2 504 
PCB-3 1780 
PCB-4/10 121 
PCB-5/8 768 
PCB-6 131 
PCB-7/9 136 
PCB-11 19.8 
PCB-12/13 119 
PCB-14 21.2 
PCB-15 230 
PCB-16/32 22.1 
PCB-17 16.6 
PCB-18 30.5 

PCB-19 2.92 
PCB-20/21/33 44.9 

PCB-22 14.9 

PCB-23 2.15 

PCB-24/27 5.01 

PCB-25 6.38 

PCB-26 12.1 

PCB-28 33.9 

PCB-29 3.2 

PCB-31 35 

PCB-34 1.84 

PCB-35 5.8 

PCB-37 15.5 

PCB-38 0.49 

PCB-39 1.04 

PCB-40 1.61 

PCB-41/64/71/72 5.38 

PCB-42/59 2.09 

PCB-43/49 5.87 

PCB-44 7.01 

PCB-45 0.927 

PCB-47 17.8 

PCB-48/75 1.38 

PCB-51 1.43 

PCB-52/69 6.69 

PCB-56/60 4.53 

PCB-61/70 7.77 

PCB-66/76 4.9 

PCB-68 1.73 
PCB-74 2.86 
PCB-77 1.5 
PCB-84/92 4.08 
PCB-87/117/125 2.33 
PCB-90/101 8.13 
PCB-95/98/1 02 4.79 
PCB-97 1.94 
PCB-99 3.39 
PCB-105 1.81 
PCB-106/118 3.84 
PCB-108/112 0.537 
PCB-110 5.93 
PCB-132/161 2.52 

V:\Validation Worksheets\Portland T4\45631A31_RB.xlsx 
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LDC#:45631A31 VALIDATION FINDINGS WORKSHEET 

Field Blanks 

METHOD: HRGC/HRMS PCB (EPA Method 1668C) 
PCB-135 1.9 
PCB-136 1.88 
PCB-138/163/164 8.13 
PCB-139/149 10.1 
PCB-141 1.71 
PCB-146/165 1.53 
PCB-151 4.69 
PCB-153 9.72 
PCB-170 2.67 
PCB-174 3.22 
PCB-176 1.25 
PCB-177 2.43 
PCB-179 2 
PCB-180 7.74 
PCB-182/187 3 
PCB-183 2.21 
PCB-190 1.08 
PCB-194 1.78 
PCB-195 0.6 
PCB-196/203 1.59 
PCB-198 1 
PCB-208 0.511 
PCB-209 0.802 
*EMPC 

V:\Validation Worksheets\Portland T4\45631A31_RB.xlsx 
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LDC Report# 45631821 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 21, 2019 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 & 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1901384 

Laboratory Sample 
Sample Identification Identification 

RB-201905301712 1901384-01 
T 4-PDI2019-SG38-190531 ** 1901384-04** 
T4-PDI2019-SG38-190531 DUP 1901384-04DUP 

**Indicates sample underwent Stage 4 validation 

1 
V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45631B21_A34.DOC 

Matrix 
Water 

Sediment 
Sediment 

Collection 
Date 

05/30/19 
05/31/19 
05/31/19 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 
Remedy (March 2019) and a modified outline of the US EPA National Functional Guidelines 
(NFG) for High Resolution Superfund Methods Data Review (April 2016). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is comprised 
of the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3, 7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25°/o. 

The static resolving power was at least 10,000 (1 0% valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were within 
QC limits for unlabeled and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

Sample RB-201905301712 was identified as a rinsate blank. No contaminants were found. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits. 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Compound I Flag I AorP I 
T4-PDI2019-SG38-190531** All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

4 
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XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 validation. 
Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to results reported as EMPC, data were qualified as estimated in one sample. 

No results were rejected in this SDG. 

5 
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Port of Portland, T 4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 1901384 

I Sample I Compound I Flag I AorP I Reason I 
T4-PDI2019-SG38-190531 ** All compounds reported as J (all detects) A Compound quantitation 

estimated maximum possible (EMPC) 
concentration (EMPC). 

Port of Portland, T 4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 1901384 

No Sample Data Qualified in this SDG 

6 
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LDC #: 45631 821 
SDG #: 1901384 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date:~ 
Page:_Lof_ 

Reviewer~_.--
2nd Reviewer· 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico A[ea I I Ccmmeots 

I. Sample receipt/Technical holding times A-, A 
II. HRGC/HRMS Instrument performance check A 
Ill. Initial calibration/ICV JnJ. R~1> 6 :A:>/3~ \ai::::. ~ \A.~_;' 
IV. Continuing calibration .L.\ ~l- li~ 
V. Laboratory Blanks .j\ 
VI. Field blanks ~b R~ :::\ 
VII. Matrix spike/Matrix spike duplicates/t>(A-P ~/A 
VIII. Laboratory control samples A Of~ 

IX. Field duplicates ~ 
X. Labeled Compounds A 
XI. Compound quantitation RULOQ/LODs sy.J Not reviewed for Stage 28 validation t~ - tl.t\t- J~~ 
XII. Target compound identification A- Not reviewed for Stage 28 validation 

XIII. System performance 4\- Not reviewed for Stage 28 validation 

XIV. Overall assessment of data .A 
Note: A = Acceptable 

N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 
**I d. I d t St 4 n 1cates samples un erwen age rev1ew 

Client ID LabiD Matrix Date 
l 

1 RB-201905301712 1901384-01 Water 05/30/19 

2 T 4-PDI20 19-SG38-190531 ** 1901384-04** Sediment 05/31/19 

3 T4-PDI2019-SG38-190531 DUP 1901384-04DUP Sediment 05/31/19 

4 

5 

6 

7 

8 

9 

1(l 

Notes: 
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VALIDATION FINDINGS CHECKLIST 

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. / 
II. GC/MS Instrument performance check 

Was PFK exact mass 380.9760 verified? / 
Were the retention time windows established for all homologues? / 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing / any other unlabeled TCDD isomers < 25% ? 

Is the static resolving power at least 10,000 (1 0% valley definition)? / 
Was the mass resolution adequately check with PFK? / 

Was the presence of 1 ,2,8,9-TCDD and 1 ,3,4,6,8-PeCDF verified? / , 

11/a. Initial calibration 

Was the initial calibration performed at 5 concentration levels? / 
Were all percent relative standard deviations (%RSD) ,::: 20% for unlabeled / 
compounds and < 35% for unlabeled compounds? 

Did all calibration standards meet the lon Abundance Ratio criteria? / 
Was the signal to noise ratio for each target compound and labeled compound ~ / 
10? 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration /v 
for each instrument? 

Were all concentrations for the unlabeled compounds and for labeled compounds / 
within QC limits? 

IV. Continuing calibration 

Was a continuing calibration performed at the beginning of each 12 hour period? / 
Were all concentrations for the unlabeled compounds and for labeled compounds / 
within QC limits (Method 16138, Table 6)? 

Did all continuing calibration standards meet the lon Abundance Ratio criteria? / 

V. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was a method blank performed for each matrix and whenever a sample extraction / 
was performed? 

Was there contamination in the method blanks? / 
VI. Field blanks 

Were field blanks identified in this SDG? / 
Were target compounds detected in the field blanks? / 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 
Were the MS/MSD percent recovefj{)j~R) and the relative percent differences / 
(RPD) within the QC limits? 

Level IV checklist_1613B rev02.wpd 

NA 

Page: ~f -::L 
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2nd Reviewer:~ 
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LDC #: tkb~lf;>{ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Laboratory control samples 

Was an LCS analyzed per extraction batch? / 
Were the LCS percent recoveries (o/oR) and relative percent difference (RPD) within / the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? / 

Were target compounds detected in the field duplicates? 

X. Labeled Compounds 

Were labeled compounds within QC limits (Method 16138, Table 7)? / 
Was the minimum S/N ratio of all labeled compound peaks> 10? / 
XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? L_~ 

Were the correct labeled compound, quantitation ion and relative response factor / 
v 

(RRF) used to quantitate the compound? 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and / 
dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 
labeled standard? / 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 

/ relative retention times of the two quantitation peaks within 0.005 time units of the 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two / 
quantitation peaks within RT established in the performance check solution? _, 

Did compound spectra contain all characteristic ions listed in the table attached? / 
Was the lon Abundance Ratio for the two quantitation ions within criteria? / 

Was the signal to noise ratio for each target compound ~2.5 and ~ 10 for the labeled 
/ compound? 

Does the maximum intensity of each specified characteristic ion coincide within _± 2 / 
seconds (includes labeled standards)? 

For PCDF identification, was any signal (S/N ~ 2.5, at! seconds RT) detected in 
the corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? / 
/ 

XIII. System performance 

System performance was found to be acceptable. / 
XIV. Overall assessment of data / 

Overall assessment of data was found to be acceptable. 
/ 

Level IV checklist_1613B rev02.wpd 

NA 

/ 

I/ 

v 
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LDC #: Lk't-7ff}~ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page:--+ofj_ 

Reviewer:~ 
2nd Reviewer: . ..3oc;;.....o=!--... ___ 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax= Area of compound, 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Cx =Concentration of compound, 
S = Standard deviation of the RRFs, 

II I I II eeoorted 

Calibration Average 
# Standard 10 Date Compound (Reference Internal Standard) RRF (initial) 

1 I CAL 5/10/19 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 0.94 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 0.90 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 0.93 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 0.99 

OCDF C3C-OCDF) 0.94 

2 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF (13C-OCDF) 

3 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

II Recalculated II Recorted II Recalculated li Re~orted ~~ 
Average RRF RRF I 

RRF (initial) (10/50/100 std) (10/50/100 std) %RSD . 

0.94 0.87 0.87 5.57 

0.90 0.86 0.87 6.57 

0.93 0.86 0.86 8.35 

0.99 0.99 0.98 10.09 

0.94 0.97 0.97 12.29 

eecalc111ated I 

%RSD I 
5.43 

6.70 

8.10 

10.06 

12.28 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 0.0% of the recalculated 
results. 
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LDC #: 1~ ?l ~z1 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:-4-ofL 
Reviewer:~ 

2nd Reviewer: c=:> 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 

% Difference = 100 * (ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C;s)/(A;s)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 

D Standard ID 

wiS1iCft>1oQ02-l 

~1m cr l) zn r))---t 

3 

Calibration 
Date 

7h/fq 

Ax = Area of compound, A;s = Area of associated internal standard 
Cx = Concentration of compound, C;s = Concentration of internal standard 

Compound (Reference Internal Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

Average RRF 
(initiSJI) 

J~ 1lf 
b. Pj1) 

J.tr~ /) ___ qq 
;; 'l:fll-

~~ Rec~;~~ared ii Re:~~d ii Rec•:~!ated l 
~ .11 _ _11 <:z\ -1 ~ 
lo.5 II Jo.c 
5o, 1 II .)o .. o 
Lf-1. 3 lr tt7:-t 
1~J II u1_3.~ 

7 /II ;f q 2,3, 7,8-TCDF ("C-2,3, 7,8-TCDF) I <j_ :j_Q II 8-1.-t I I 

2,3,7,8-TCDDC3C-2,3,7,8-TCDD) jl.~ }L_ s:--
1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) I I II __9.tf.. ~"2,C 

1 ,2,3,4,6,7,8-HpCDD (13C-1 ,2,4,6,7,8,-HpCDD) I I II '11. ~ -lt1r_~ 
OCDF C

3
C-OCDF) I v II 'IJ£1. 4 q4~::2-

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3, 7,8-TCDD C3C-2,3, 7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD (13C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: f~~f.J7~( VALIDATION FINDINGS WORKSHEET 
Ongoing Precision and Recovery Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_· \of_{_ 

Reviewer:~ 
2nd Reviewer:~C:==--==--

The percent recoveries (%R) of the Ongoing Precision and Recovery (OPR) were recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSe/SA 

RPD = I SSe- SSeDI * 2/(SSe+ SSeD) 

Where: SSe = Spiked sample concentration 
sseo = Duplicate Spiked sample concentration 
SA = Spike added 

OPR ID: 1;erFoz~~-ft;( 

I I 
Spike Spiked Sample 

Ad~~ c~Mlration 
Compound { (lt) ) { Jell ) 

IS!i~~~?:!t~,,~::·:,kt;5,?'~ · ;:,;."'::~~1.1· ;~I - v -
nP~ nP~n nP~ nP~n 

2,3,7,8-TeDD ~D. 0 4~~+ 
1 ,2,3,7,8-PeeDD "';2-0.0 ~;;t+ 
1 ,2,3,4,7,8-HxeDD 

' 
2.\7 

1 ,2,3,4,7,8,9-HpeDF IY ";l- \ ( 

OeDF L.\-o.o ~ 

V:\Validation Worksheets\Dioxins\1613\0PRCLC.wpd 
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LDC #: ~~ ?f ~ ;).-\ VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Were all reported results recalculated and verified for all level IV samples? 

Page:-Lof_(_ 
Reviewer: 1'{ 

2nd reviewer: ~ 

Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A.)(Is)(DF) 
(Ais)(RRF)(Vo)(%8) 

Ax = Area of the characteristic ion (EICP) for the compound 
to be measured 

A is = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms (ng) 

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

RRF = Relative Response Factor (average) from the initial 
calibration 

Of = Dilution Factor. 

%8 = Percent solids, applicable to soil and solid matrices 
only. 

# Sample ID Compound 

V: \VALIDATION WORKSHEETS\DIOXINS\ 1613 \RECALC16.DOC 

Example: 

Sample I. D. __ ""2-__ , ___ F __ _ 

Cone. = ( I , 1 ~ ~(, 
( b.lf( e-b 

Reported 
Concenvation 

{t'\(f~ 

I~ 

Calculated 
Concenyation 

{A.IJ/bt) Qualification 



LDC Report# 45631 831 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: August 21, 2019 

Parameters: Polychlorinated Biphenyls as Congeners 

Validation Level: Stage 28 & 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1901384 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

RB-201905301712 1901384-01 Water 05/30/19 
T 4-PDI2019-SG21-190531 1901384-02 Sediment 05/31/19 
T 4-PDI2019-SG26-190530 1901384-03 Sediment 05/30/19 
T 4-PDI2019-SG38-190531 ** 1901384-04 ** Sediment 05/31/19 
T 4-PDI2019-SG38-190531 DUP 1901384-04DUP Sediment 05/31/19 

**Indicates sample underwent Stage 4 validation 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for High Resolution Superfund Methods Data Review 
(April 2016). Where specific guidance was not available, the data has been evaluated in 
a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) as Congeners by Environmental Protection Agency 
(EPA) Method 1668C 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all congeners. The chromatographic 
resolution between the congeners PC8-23 and PC8-34 and congeners PC8-182 and 
PC8-187 was resolved with a valley of less than or equal to 40°/o. 

The static resolving power was less than or equal to 10,000 (1 0°/o valley definition) at 
m/z 330.9792 and greater than or equal to 8000 throughout the mass range. 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and labeled compounds. 

The ion abundance ratios for all compounds were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound 
and labeled compound associated to samples which underwent Stage 4 validation. Raw 
data were not reviewed for Stage 28 validation. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
within QC limits for unlabeled and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (0/oD) between the initial calibration 
RRF and the continuing calibration RRF within QC limits for unlabeled and labeled 
compounds. 

The ion abundance ratios for all compounds were within validation criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound 
and labeled compound associated to samples which underwent Stage 4 validation. Raw 
data were not reviewed for Stage 28 validation. 

4 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

B9F0159-BLK 06/17/19 PCB-11 5.29 pg/L RB-201905301712 
PCB-28 0.763 pg/L 
PCB-47 2.73 pg/L 
PCB-153 0.794 pg/L 

Sample concentrations were compared to concentrations detected in the laboratory 
blanks. The sample concentrations were either not detected or were significantly greater 
(>5X blank contaminants) than the concentrations found in the associated laboratory 
blanks with the following exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

RB-201905301712 PCB-28 0.599 pg/L 0.599U pg/L 
PCB153 1.26 pg/L 1.26U pg/L 

VI. Field Blanks 

Sample RB-201905301712 was identified as a rinsate blank. No contaminants were 
found with the following exceptions: 

Collection 
Blank ID Date Compound Concentration 

RB-201905301712 05/30/19 PCB-1 2.89 pg/L 
PCB-28 0.599 pg/L 
PCB-31 0.681 pg/L 
PCB-44 0.957 pg/L 
PCB-52/69 0.424 pg/L 
PCB-61/70 0.734 pg/L 
PCB-66/76 0.450 pg/L 
PCB-87/117/125 0.276 pg/L 
PCB-97 0.331 pg/L 
PCB-105 0.335 pg/L 
PCB-106/118 0.567 pg/L 
PCB-110 0.949 pg/L 
PCB-132/161 0.507 pg/L 
PCB-135 0.306 pg/L 
PCB-138/163/164 1.45 pg/L 
PCB-139/149 0.959 pg/L 
PCB-141 0.552 pg/L 
PCB-151 0.688 pg/L 
PCB-153 1.26 pg/L 
PCB-170 0.450 pg/L 
PCB-182/187 0.827 pg/L 
PCB-190 0.311 pg/L 
PCB-194 0.745 pg/L 
PCB-196/203 0.442 pg/L 
PCB-198 0.529 pg/L 

5 
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VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits with the following exceptions: 

DUPID 
(Associated Samples) Compound RPD (Limits) Difference (Limits) Flag AorP 

T4-PDI2019-SG38-190531DUP PCB-209 - 0.01362 ug/Kg {S0.00904) J (all detects) A 
{T 4-PDI2019-SG38-190531 **) 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (o/oR) for labeled compounds used to quantitate target 
compounds were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Compound I Flag I AorP I 
All samples in SDG 1901384 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

6 
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XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to DUP difference and results reported as EMPC, data were qualified as estimated 
in four samples. 

Due to laboratory blank contamination, data were qualified as not detected in one sample. 

No results were rejected in this SDG. 

7 
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Port of Portland, T 4 
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG 
1901384 

I Sample I Compound I Flag I AorP I Reason I 
T 4-PDI2019-SG38-190531 ** PCB-209 J (all detects) A Duplicate sample analysis 

(difference) 

RB-20 1905301712 All compounds reported as J (all detects) A Compound quantitation 
T4-PDI2019-SG21-190531 estimated maximum (EMPC) 
T4-PDI2019-SG26-190530 possible concentration 
T 4-PDI2019-SG38-190531 ** (EMPC). 

Port of Portland, T4 
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification 
Summary- SDG 1901384 

Modified Final 
Sample Compound Concentration AorP 

RB-201905301712 PCB-28 0.599U pg/L A 
PCB153 1.26U pg/L 

8 
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LDC #: 45631 831 
SDG #: 1901384 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Biphenyl Congeners (EPA Method 1668C) 

oate: ~A"tr., 
Page:_\_of_ 

Reviewer: 1tc 
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ~alidaticc Ama I I Ccmmects 

I. Sample receipt/Technical holding times Jo~ 
II. HRGC/HRMS Instrument performance check -A~ 

Ill. Initial calibration/ICV Jt-,J- R<=J>~ ~ 

IV. Continuing calibration tr &<!..- u.,~ 

v. Laboratory Blanks c;\} 

VI. Field blanks SJJ ~!5 ~ f 
VII. Matrix spike/Matrix spike duplicates /J)lA.f ~/~w 
VIII. Laboratory control samples A Of'R 
IX. Field duplicates ~ 
X. Labeled Compounds Jr. 
XI. Compound quantitation RULOQ/LODs ~~ Not reviewed for Stage 28 validation W 
XII. Target compound identification ~ Not reviewed for Stage 28 validation 

XIII. System performance ~ Not reviewed for Stage 28 validation 

XIV. Overall assessment of data !. 
Note: A = Acceptable 

N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB =Field blank EB = Equipment blank 
**Indicates samples underwent Stage 4 review 

Client ID LabiD 

1 f RB-201905301712 1901384-01 

2 T4-PDI2019-SG21-190531 1901384-02 

3 T4-PDI2019-SG26-190530 1901384-03 

4 T4-PDI2019-SG38-190531** 1901384-04** 

5 T 4-PDI2019-SG38-190531 DUP 1901384-04DUP 

6 

7 

8 

9 

_j_Q 

Notes: * M 7 !ul.An .ltU7. ~ ~ ~ 

L:\Anchor\Port of Portland - T 4\45631 831 W. wpd 1 

- tupc_ .... JM 4. 

SB=Source blank 
OTHER: 

Matrix Date 

Water 05/30/19 

Sediment 05/31/19 

Sediment 05/30/19 

Sediment 05/31/19 

Sediment 05/31/19 

I 

I 



LDC#:45631B31 

METHOD: HRGC/HRMS PCB (EPA Method 1668C) 

VALIDATION FINDINGS WORKSHEET 

Blanks 

Extraction Date: 06/17/19 Analysis Date: 06/18/19 Associated Samples: All W Qualify U 
B9F0159-BLK1 

Compound Concentration (pg/L) 5X 1 

PCB-11 5.29 26.45 

PCB-28 0.763 3.815 0.599 

PCB-47 2.73 13.65 

PCB-153 0.794 3.97 1.26 

*EMPC 

V:\Validation Worksheets\Portland T4\45631B31_MB.xlsX 
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LDC#:45631B31 VALIDATION FINDINGS WORKSHEET 

Field Blanks 

METHOD: HRGC/HRMS PCB (EPA Method 1668C) 
Sample: 1 (RB) Sampling Date: 05/30/19 
Compound Concentration (pg/L) 

PCB-1 2.89 

PCB-28 0.599 

PCB-31 0.681 * 
PCB-44 0.957 

PCB-52/69 0.424 * 
PCB-61/70 0.734 * 
PCB-66/76 0.450 * 
PCB-87 /117/125 · 0.276 * 
PCB-97 0.331 * 
PCB-105 0.335 * 
PCB-1 06/118 0.567 * 
PCB-110 0.949 

PCB-132/161 0.507 

PCB-135 0.306 * 
PCB-138/163/164 1.45 

PCB-139/149 0.959 * 
PCB-141 0.552 

PCB-151 0.688 

PCB-153 1.26 

PCB-170 0.450 * 
PCB-182/187 0.827 * 
PCB-190 0.311 * 
PCB-194 0.745 

PCB-196/203 0.442 * 
PCB-198 0.529 

*EMPC 

V:\ Validation Worksheets\Portland T4\45631B31_RB.xlsx 
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LDC #: ~~(~~~ VALIDATION FINDINGS WORKSHEET 
Duplicate Analysis 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~ Was a duplicate sample analyzed for each matrix in this SDG? 
~ Were all duplicate sample relative percent differences (RPD) within the QC limits? 

-1 

'It n~t,::. nunlir.~t,::. In M~triY Cnmnnunrl I ~lhl i~ilt~ ~ I ) • ... 

5 ~ ~cg .- J.DI( I~. 01-?b~ (~O.~lJ'f) ~(~) 
'- ' , I 

JJJka 

Page:_( ofl_ 

Reviewer:---"-'11'-~-
. '-

2nd Rev1ewer: .L.C'.........~ .... -

Comments: ____________________________________________________________________________________________________________________ ___ 
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LDC#: ±=w1f~~~ VALIDATION FINDINGS CHECKLIST 

M th d HRGC/HRMS P I hi e 0 OIYC t d s· h I (EPA M th d 1668C) onna e 1p eny1s e 0 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
/ 

Cooler temperature criteria was met. / 

II. GCIMS Instrument performance check 

Was PFK exact mass 330.9792 verified? // 

Were the retention time windows established for all homologues? / 
Was the chromatographic resolution (valley) between PCB 23 and PCB 34 and 

/ between PCB 182 and PCB 187 < 40% ? 

Is the static resolving power ~ 10,000 at m/z 330.9792 and ~ 8000 throughout the / mass range? 

Was the mass resolution adequately checked with PFK? / 
11/a. Initial calibration / 

Was the initial calibration performed at 5 concentration levels? / 
Were all percent relative standard deviations (%RSD) ~20% for unlabeled and 

/ labeled compounds? 

Did all calibration standards meet the I on Abundance Ratio criteria? /_ 
Was the signal to noise ratio for each target compound and internal standard > 1 0? // 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration / 
,.,..-

for each instrument? 

Were all percent differences (%D) within QC limits? / 
IV. Continuing calibration 

Was a continuing calibration performed at the beginning of each 12 hour period? L 
Were all percent differences (%D) ~25% for unlabeled and percent recoveries (%R) /~ 
for labeled compounds within 50-145%? 

Did all continuing calibration standards meet the lon Abundance Ratio criteria? / 
Was the signal to noise ratio for each target compound and internal standard > 1 0? / 

V. Laboratory Blanks 

Was a method blank associated with every sample in this SDG? /" 
Was a method blank performed for each matrix and concentration? / 
Was there contamination in the method blanks? If yes, please see the blanks / validation findings worksheet. 

VI. Field blanks 

Were field blanks identified in this SDG? / 
./ 

Were target compounds detected in the field blanks? / 
VII. Matrix spike/Matrix spike duplicates ,-

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 

Were the MS/MSD percent recoveries (%'Y}~e relative percent differences (" 
I (RPD) within the QC limits? 

Level IV checklist_1668C rev02.wpd 

NA 
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Reviewer:~ 

2nd Reviewer~ 

Findings/Comments 



LDC #: 'fsk~, ~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Laboratory control samples 

Was an LCS analyzed per extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within I the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? / 
Were target compounds detected in the field duplicates? 

X. Labeled Compounds / 

Were labeled compound recoveries within the QC criteria? / 
Was the minimum S/N ratio of all labeled compound peaks > 1 0? / 
XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 
Were the labeled compound, quantitation ion and relative response factor (RRF) / used to quantitate the compound? 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and / dry weight factors applicable to level IV validation? 

XII. Targ_et compound identification 

For polychlorinated biphenyl congeners with associated labeled standards, were the 
/ retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the / labeled standard? 

For polychlorinated biphenyl congeners without associated labeled standards, were 
/ 

/ 

the relative retention times of the two quantitation peaks within 0.005 time units of 
the RRT measured in the routine calibration? 

/ 
,/ 

For other polychlorinated biphenyl congeners, were the retention times of the two 
quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? / 
Was the lon Abundance Ratio for the two quantitation ions within criteria? /""' 

Was the signal to noise ratio for each target compound and labeled standard ::?: 2.5? / 
Does the maximum intensity of each specified characteristic ion coincide within ~ 2 /" 
seconds (includes labeled standards)? 

Was an acceptable lock mass recorded and monitored? / 

XIII. System performance 

System performance was found to be acceptable. /f 
XIV. Overall assessment of data / 
Overall assessment of data was found to be acceptable. 

I 

Level IV checklist_1668C rev02.wpd 

NA 

/ 
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LDC #: q("(p1 ( ~.?; f VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Page:_j_ofL 

Reviewer: ----'k..._'=--
2nd Reviewer: c::::l 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Ax = Area of compound, Ais = Area of associated internal standard 
Cx = Concentration of compound, Cis= Concentration of internal standard 

S = Standard deviation of the RRFs, X = Mean of the RRFs 

I Reported II Recalculated II Reported II Recalculated II 
Calibration Compound (Reference Internal Standard} Average RRF Average RRF RRF RRF 

I # Standard ID Date (initial} (initial} ( 50 std) ( 50 std} 

1 I CAL 4/24/18 PCB 77 C3C-PCB 77) 1.03273 1.03383 1.07 1.07 

PCB 105 C3C-PCB 105) 1.10086 1.10693 1.11 1.10 

PCB 167 C3C-PCB 167) 1.04252 1.04000 1.03 1.03 

PCB 189 C3C-PCB 189) 1.33264 1.33333 1.39 1.39 

2 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

3 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

Reported II Recalculated 
I 

%RSD II %RSD I 

7.70007 7.73829 

5.66896 5.72413 

4.87414 4.78842 

8.70494 8.57321 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results. 
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LDC #: t{-t;b? \~~I VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 
% Difference = 100 * (ave. RRF - RRF)/ave. RRF Where: 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Calibration 

ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, 
Cy = Concentration of - d -. 

Ais = Area of associated internal standard 
Ck = Concentration of internal stand 

- ·~ 
~ - --- ----------- --

I Reported II Recalculated 

Average RRF Cone Cone D Standard ID Date Compound (Reference Internal Standard) (initial) I (CC) II (CC) 

1 ST)Cf6 b~bf.tl ~f "Pt1Aor PCB 77 C3C-PCB 77) Lo~ Sf_=?£ ~1 .. ro 
PCB 105 C3C-PCB 1 05) Lro Q,C__3 rv .-?4-
PCB 167 C3C-PCB 167) ( .l)4 S::Vl:/l 0). g__3 
PCB 189 C3C-PCB 189) '~ 7-3 ~1.=?7 ~~. tf-q 

2 ST lt7o~1 ta:- r 71r,/t1 PCB 77 C3C-PCB 77) l~,qc ub. '1-Y 
PCB 105 C3C-PCB 1 05) L~,71 %.~~ 
PCB 167 C3C-PCB 167) J.~,;rb tf-4r~ 
PCB 189 C3C-PCB 189) 'II ri.o'2- S:l.. oq 

3 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

4 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

II Reported II Recalculated 

II %0 II %0 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: 4 C'""~~~ ~3\ VALIDATION FINDINGS WORKSHEET 
Ongoing Precision and Recovery Results Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Page:_(ofl___ 

Reviewer:~ 
2nd Reviewer: C:::U. 

The percent recoveries (%R) of the Ongoing Precision and Recovery (OPR) were recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 

RPD = I SSC- SSCDI * 2/(SSC+ SSCD) 

OPR ID: M ~2--1 ~-B$1 

I Compound I 
'ilrt·\···• ·'"'~"a'~p·w ~~i~~f•{t~~ ::.)t{·~~lt~~~ .. ~~~;:::: .~s~~~~.~ .. ~ . nP~ 

SSCD = Duplicate Spiked sample concentration 
SA = Spike added 

Spike Spiked Sample 

Adhd 
(~ 'tt ) c~;~{1ti~n 
,- """ I J 

nP~n nP~ nP~n 

PCB15 o. c\}0 D.~\ (p 

PCB?? o,r12 
PCB 169 ~.4g& 
PCB 206 v i), 41~ 
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LDC#: 1Cfp}\\fz-?( VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_lofj_ 
Reviewer: ~ / 

2nd reviewer: {j)2' 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

~ N N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AxHis}(DF) Example: 
(Ais)(RRF)(Va)(%S) 4 Ax = Area of the characteristic ion (EICP) for the compound Sample 1.0. I 

~,.3 
to be measured 

A is = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms (ng) Cone.= ( f,(~{~ l ( (o ) ( ) 
( ~(f(~_c-)( \·l>l )(7,(0 )( 4. 17<6) 

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

o.~o~~ ~® RRF = Relative Response Factor (average) from the initial = 
calibration 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 

# Sample ID Compound Co~~~~ion co~Tation 
( ~ I4V Qualification 

I! Pc.t?>- _3 o. awL{o~ V, oo r.., ~~ --
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LDC#:~L. EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job nwnber listed above was entered by£~' \ 
Entered from Body or Summary 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

Ic. -All 

II. EDD 

Ila. - QC Level applied? 

(EP 

lib. 

III. Reasonableness Checks 

Ilia. - Do all ND results have ND 

Illb. - Do all detect results have detect 

Illc. -If reason codes are used, do all qualified results have reason 

code field and vice versa? 

Illd. - Do blank concentrations in report match EDD, where data 

was due to blank? 

Ille. - Is the detect flag set to "N" for all "U" qualified blank 
results? 

Ill f. - Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

Illg. -Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

Illh. -Are there any lab "R" qualified data? I Are the entry columns 
blank for these results? 

Illi. -Are there any discrepancies between the data packet and the 
EDD? 

EDD Populatoin Checklist-Anchor (word).docx 

Anchor 

YIN Comments/ Action 

Date 'liuJ-1~ 
Page:_l_of~ 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC      August 23, 2019
720 Olive Way, Suite 1900
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com

SUBJECT: Port of Portland, T4, Data Validation

Dear Ms. Peterson,

Enclosed are the final validation reports for the fractions listed below. This SDG was received on
August 1, 2019. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #45640:

SDG # Fraction

1901305 Polychlorinated Dioxins/Dibenzofurans, Polychlorinated Biphenyls
as Congeners

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 Remedy
March 2019

! USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review; April 2016

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port of Portland - T4\45640ST.wpd

1,482 pages-ADV Attachment 1

EDD Stage 2B 90/10 LDC #45640 (Anchor Environmental-Seattle WA / Port of Portland, T4, PDI)

 LDC SDG#
DATE
REC'D

(3)
DATE
DUE

PCBs
(1668C)

Dioxins
(1613B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 1901305 08/01/19 08/22/19 0 6 0 2

A 1901305 08/01/19 08/22/19 0 1 0 1

 Total T/CR 0 7 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 10



LDC Report# 45640A21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 22, 2019 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 & 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1901305 

Laboratory Sam pie 
Sample Identification Identification 

T 4-PDI2019-SG23-190529** 1901305-02** 
FD-20 1905281308 1901305-06 
T 4-PDI2019-SG41-190528 1901305-07 

**Indicates sample underwent Stage 4 validation 

1 
V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45640A21_A34.DOC 

Matrix 
Sediment 
Sediment 
Sediment 

Collection 
Date 

05/29/19 
05/28/19 
05/28/19 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 
Remedy (March 2019) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for High Resolution Superfund Methods Data Review (April 2016). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is comprised 
of the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25°/o. 

The static resolving power was at least 10,000 (1 0°/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0o/o for 
unlabeled compounds and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were within 
QC limits for unlabeled and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria with the 
following exceptions: 

3 
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lon Abundance 
Ratio Associated Affected 

Date Compound (Limits) Samples Compound Flag AorP 

06/25/19 13C-1 ,2,3,4, 7 ,8-HxCDD 1.44 (1.05-1.43) T 4-PDI2019-SG41-190528 1 ,2,3,4,7,8-HxCDD J (all detects) p 
UJ (all non-detects) 

Total HxCDD J (all detects) 
UJ (all non-detects) 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits. 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

Samples FD-201905281308 and T4-PDI2019-SG41-190528 were identified as field 
duplicates. No results were detected in any of the samples with the following exceptions: 

Concentration (ng/Kg) 

Compound FD-201905281308 T 4-PDI2019-SG41-190528 RPD (Limits) 

1 ,2,3,7,8-PeCDD 0.156 0.411 u Not calculable 

1 ,2,3,6, 7 ,8-HxCDD 3.15 2.05 42 (S50) 

4 
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Concentration (ng/Kg) 

Compound FD-201905281308 T 4-PDI2019-SG41-190528 RPD (Limits) 

1 ,2,3,4,6, 7 ,8-HpCDD 115 48.9 81 (S50) 

OCDD 1070 530 68 (S50) 

1 ,2,3, 7 ,8-PeCDF 0.676 0.395 52 (S50) 

2,3,4,7,8-PeCDF 4.43 2.65 50 (S50) 

1 ,2,3,4,7,8-HxCDF 17.4 18.7 7 (S50) 

1 ,2,3,6, 7 ,8-HxCDF 3.12 3.56 13 (S50) 

2,3,4,6, 7 ,8-HxCDF 3.06 2.73 11 (S50) 

1 ,2,3,7,8,9-HxCDF 1.56 2.14 31 (S50) 

1 ,2,3,4,6, 7 ,8-HpCDF 25.1 24.8 1 (S50) 

1 ,2,3,4,7,8,9-HpCDF 4.76 3.96 18 (S50) 

OCDF 35.4 36.6 3 (S50) 

Total PeCDD 0.459 0.411 u Not calculable 

Total HxCDD 23.3 11.4 184 (S50) 

Total HpCDD 270 110 122 (S50) 

Total PeCDF 26.6 21.6 21 (S50) 

Total HxCDF 84.4 78.3 7 (S50) 

Total HpCDF 98.0 66.7 38 (S50) 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

5 
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I Sample I Compound I Flag I AorP I 
All samples in SDG 1901305 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

For sample T 4-PDI2019-SG23-190529**, a 2nd column confirmation was not performed for 
2,3,7,8-TCDF by the laboratory since the result was either less than the reporting limit or 
EMPC. 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 validation. 
Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to continuing calibration ion abundance ratio and results reported as EMPC, data were 
qualified as estimated in three samples. 

No results were rejected in this SDG. 

6 
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Port of Portland, T 4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 1901305 

I Sample I Compound I FJaa I AorP I Reason I 
T4-PDI2019-SG41-190528 1 ,2,3,4, 7,8-HxCDD J (all detects) p Continuing calibration 

UJ (all non-detects) (ion abundance ratio) 
Total HxCDD J (all detects) 

UJ (all non-detects) 

T4-PDI2019-SG23-190529** All compounds reported as J (all detects) A Compound quantitation 
FD-201905281308 estimated maximum possible (EMPC) 
T4-PDI2019-SG41-190528 concentration (EMPC). 

Port of Portland, T4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 1901305 

No Sample Data Qualified in this SDG 

7 
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LDC #: 45640A21 
SDG #: 1901305 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: f;{qj~ 
Page:_lofj_ 

Reviewer: lt.. 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatico Ar:ea I I Ccmmeots 

I. Sample receipt/Technical holding times ~/'A 
II. HRGC/HRMS Instrument performance check Jr 
Ill. Initial calibration/ICV ~~l- f<CD~?o,A.~ 
IV. Continuing calibration ~~ &Lk·~ 

v. Laboratory Blanks -4r 

VI. Field blanks kl 
VII. Matrix spike/Matrix spike duplicates /})U. f klA 'q D( -38"{ -1'4 (-~~~-140~\\ 

~ onz / 

VIII. Laboratory control samples 

IX. Field duplicates c;vJ b ::: ::2-t-., 
X. Labeled Compounds A-
XI. Compound quantitation RULOQ/LODs <;\\j Not reviewed for Stage 28 validation W.- ~fc-W!l 
XII. Target compound identification ~ Not reviewed for Stage 28 validation 

XIII. System performance -A Not reviewed for Stage 28 validation 

XIV. Overall assessment of data A 
Note: A = Acceptable 

N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D =Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 
I d S 4 **Indicates samples un erwent tage revrew 

Client ID LabiD Matrix Date 
;z_.;-

1 T 4-PDI2019-SG23-190529** 1901305-02** Sediment 05/29/19 ,_ 
2 1 FD-201905281308 1901305-06 Sediment 05/28/19 

3 ' ' T 4-PDI2019-SG41-190528 1901305-07 Sediment 05/28/19 

4 

5 

6 

7 

8 

9 

1n 

Notes· 

L:\Anchor\Port of Portland- T4\45640A21W.wpd 1 
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Loc #: tk1 Y.o ~/ I VALIDATION FINDINGS CHECKLIST Page:....t.-oP-- . 
Reviewer: * ..........-: 

2nd Reviewer:~ 

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holding_ times were met. / 
Cooler temperature criteria was met. / 

II. GC/MS Instrument performance check 

Was PFK exact mass 380.9760 verified? / 
Were the retention time windows established for all homologues? / 

Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing // 
any other unlabeled TCDD isomers < 25% ? 

Is the static resolving power at least 10,000 (1 0% valley definition)? / 
Was the mass resolution adequately check with PFK? / 
Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? / 
lila. Initial calibration 

Was the initial calibration performed at 5 concentration levels? / 
Were all percent relative standard deviations (%RSD) ~ 20% for unlabeled ~/ 
compounds and < 35% for unlabeled compounds? 

Did all calibration standards meet the lon Abundance Ratio criteria? / 
Was the signal to noise ratio for each target compound and labeled compound ~ / 10? 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration /v 
for each instrument? 

Were all concentrations for the unlabeled compounds and for labeled compounds /v 
within QC limits? 

IV. Continuing calibration 

Was a continuing calibration performed at the beginning of each 12 hour period? / 
Were all concentrations for the unlabeled compounds and for labeled compounds / within QC limits (Method 16138, Table 6)? 

Did all continuing calibration standards meet the lon Abundance Ratio criteria? '~ / 
, 

V. Blanks· 

Was a method blank associated with every sample in this SDG? / 
Was a method blank performed for each matrix and whenever a sample extraction / was performed? 

Was there contamination in the method blanks? / 
~ 

VI. Field blanks 

Were field blanks identified in this SDG? / 
Were target compounds detected in the field blanks? / 
VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 

Were the MS/MSD percent recovw;;j//oR) and the relative percent differences 
'(RPD) within the QC limits? 

/ 
- " 

Level IV checklist_1613B rev02.wpd 



LDC #: tkre4oJc?-' VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Laboratory control samples 

Was an LCS analyzed per extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? ./ 
/ 

Were target compounds detected in the field duplicates? / 

X. Labeled Compounds 

Were labeled compounds within QC limits (Method 16138, Table 7)? / . 
Was the minimum SIN ratio of all labeled compound peaks > 1 0? / 
XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 
/ 

Were the correct labeled compound, quantitation ion and relative response factor // 
(RRF) used to quantitate the compound? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and / dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 

/ labeled standard? 
--, 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
/ relative retention times of the two quantitation peaks within 0.005 time units of the 

RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two / 
quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? / 
Was the lon Abundance Ratio for the two quantitation ions within criteria? / 
Was the signal to noise ratio for each target compound ~2.5 and ~ 10 for the labeled / compound? 

Does the maximum intensity of each specified characteristic ion coincide within .:t. 2 / seconds (includes labeled standards)? 

For PCDF identification, was any signal (S/N _:: 2.5, at .:t. seconds RT) detected in 
the corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? / 
XIII. System performance 

System performance was found to be acceptable. 
-7 

XIV. Overall assessment of data / 

Overall assessment of data was found to be acceptable. f7 

Level IV checklist_1613B rev02. wpd 

NA 

/~ 

Page:_2:ef ':)...
Reviewer:~~ 

2nd Reviewer: 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

I A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1 ,2,3,7,8-PeCDD G. OCDD L. 1 ,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes: __________________________________________________________________________________________________________________ __ 

COMPNDList.wpd 



LDC #: ~.Jo }r>-f VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 
Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

~~~~ Did all continuin calibration standards meet the lon Abundance Ratio criteria? 

# Compound 

~ L 

V:\Validation Worksheets\Dioxins\1613\CONCAL.wpd 
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LDC#:45640A21 VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

METHOD: HRGC/HRMS PCDD/PCDF (EPA Method 16138) 

Compound Name Concentration (ng/Kg) RPD 

2 3 (S50%) 

B 0.156 0.411 u NC 

D 3.15 2.05 42 

F 115 48.9 81 

G 1070 530 68 

I 0.676 0.395 52 

J 4.43 2.65 50 

K 17.4 18.7 7 

L 3.12 3.56 13 

M 3.06 2.73 11 

N 1.56 2.14 31 

0 25.1 24.8 1 

p 4.76 3.96 18 

Q 35.4 36.6 3 

s 0.459 0.411 u NC 

T 23.3 11.4 184 

u 270 110 122 

w 26.6 21.6 21 

X 84.4 78.3 7 
y 98.0 66.7 38 

V:\Validation Worksheets\Portland T4\45640A21_FD_T4.xlsx 
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LDC#:~,_f VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

Page: _t ot_L 
Reviewer: ___.._.8,....___ 
R . '--

2nd ev1ewer: -c;c=?;;;::;:;;;;=:.._~ 
~ 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

N N/A 
Y/ N N/A 

Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and Rls were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

# Date Sample ID Finding Associated Samples Qualifications 

kt, All results flagged "EMPC" Jdets/A 

\ H not confirmed by the lab when result < RL ~ 
or EMPC 

Comments: Per lab SOP. H reported value is the lower result between two columns 

V:\Validation Worksheets\Dioxins\ 1613\COMQUA_ T 4.wpd 



LDC #: ~tOJ..?1 VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_\ofL 

Reviewer: ~ 
2nd Reviewer~ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax= Area of compound, 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Cx = Concentration of compound, 
S = Standard deviation of the RRFs, 

# Standard ID 

I CAL 

2 

3 

Calibration 
Date 

5/10/19 

P"'I-~--...-L--1 

Average 
Compound (Reference Internal Standard) RRF (initial) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 0.94 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 0.90 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 0.93 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 0.99 

OCDF C3C-OCDF) 0.94 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6, 7 ,8-H__E@D C3C-1 ,2,4,6, 7 ,8,-HpCDD) 

OCDF e3C-OCDF) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-H__E@D C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCD'=2 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

•I eecalc111ated I R1 

Average RRF 
RRF (initial) (1 0/50/100 std) 

I (~::;~:::) :EJI Rec::~:red I 
0.94 0.87 0.87 5.57 5.43 

0.90 0.86 0.87 6.57 6.70 

0.93 0.86 0.86 8.35 8.10 

0.99 0.99 0.98 10.09 10.06 

0.94 0.97 0.97 12.29 12.28 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% ofthe recalculated 
results. 
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LDC #: Lfck1o~vf VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_lof_L 

Reviewer:~ 

2nd Reviewer:'!II.C?~~--

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 

% Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(C;.)/(A;.)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 

D Standard ID 
Calibration 

Date 

Ax = Area of compound, A;. = Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

Compound (Reference Internal Standard} ~
I Recalculated II Rennrted ~~ Recalculated I 

Average RRF I I Cone I I I 
(initi~l} (CC} %0 %0 

!...Ill 4 D1D@:z. ~II 1/ g II q 2,3, 7,8-TCDF ("C-2,3, 7,8-TCDF) I g .11 II ~ .1 ~ I I 

2,3, 7,8-TCDD C3C-2,3, 7,8-TCDD) ( [) I <; l f) .. ~ 
1,2,3,6,7,8-HxCDD C3C-1,2,3,6,7,8-HxCDD) I "' q_o II !::;,_() .. f II LJ..tf t q 
1,2,3,4,6,7,8-HpCDD C3C-1,2,4,6,7,8,-HpCDD) I l), qq .II 4-1,_3 II tt7. ,. 
OCDF C3C-OCDF) I ~t',q_H-JI Cf't. J II Gf~, S' 

~ll'fo1llJ/7-S.I 7/ll /1 '1 2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

f6.1r; 
11,~ 

C6~11 
ll. s; 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) r:2. t+ ~)_. s:-
1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) _!!_1. ~ 1+1. _k 
OCDF C3C-OCDF) v trq,~ qq, ).-

3 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDF) 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: tfQp~oM VALIDATION FINDINGS WORKSHEET 
Ongoing Precision and Recovery Results Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:JotL 

Reviewer: S't-
2nd Reviewer:__;_Q~---

The percent recoveries (%R) of the Ongoing Precision and Recovery (OPR) were recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSe/SA 

RPD = I SSe- SSeDI * 2/(SSe+ SSeD) 

Where: SSe = Spiked sample concentration 
SSeD = Duplicate Spiked sample concentration 
SA = Spike added 

OPR ID: ~1FO~~- ~Sl 

I Compound I 
Spike Spiked Sample 

Ad;rd e~;lN, ration 
( 1\4 :.11 ) ~) 

1~::'1 
•. 1,.}\~b't:,;;;' ._./ --~ 

nPR nPRn nPR nPRn 

2,3,7,8-TeDD 
y o, 1) ~;2 .t.. 

1 ,2,3,7,8-PeeDD "UK) /~'-1 

1 ,2,3,4,7,8-HxeDD ~'1 
1 ,2,3,4,7,8,9-HpeDF ,II ~u 
OeDF ~00 D~ 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:-+.-of_f_ 

Reviewer:~...-
2nd reviewer: 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AxWsHDF) 
(Ais)(RRF)(Va)(%S) 

Ax = Area of the characteristic ion (EICP) for the compound 
to be measured 

Ais = Area of the characteristic ion (EICP) for the specific 
internal standard 

Is = Amount of internal standard added in nanograms (ng) 

Vo = Volume or weight of sample extract in milliliters (ml) or 
grams (g). 

RRF = Relative Response Factor (average) from the initial 
calibration 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

# Sample ID Compound 

V:\VALIDATION WORKSHEETS\DIOXINS\1613\RECALC16.DOC 

Example: 

Sample 1.0. __ J __ , ---~___.:__ __ _ 

Cone.= ( 
( 

) '7, .e. ~ ) ( ;7.-~ )( ) 

1.-'7-1-e 1 ) ( f), q~ ) <b.41 )(~174 

f) ,sz+ b ~(fj 

Reported 
Conce'\tration 

(M//UJ) 

Calculated 
Concentration 

(k.RJ/Icli) Qualification 

-



LDC Report# 45640A31 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: August 22, 2019 

Parameters: Polychlorinated Biphenyls as Congeners 

Validation Level: Stage 28 & 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1901305 

Laboratory Sample 
Sample Identification Identification 

T 4-PDI2019-SG22-190529 1901305-01 
T 4-PDI2019-SG23-190529** 1901305-02** 
T 4-PDI2019-SG24-190529 1901305-03 
T 4-PDI2019-SG25-190529 1901305-04 
T 4-PDI2019-SG40-190528 1901305-05 
FD-20 1905281308 1901305-06 
T 4-PDI2019-SG41-190528 1901305-07 

**Indicates sample underwent Stage 4 validation 

1 
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Matrix 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 
Sediment 

Collection 
Date 

05/29/19 
05/29/19 
05/29/19 
05/29/19 
05/28/19 
05/28/19 
05/28/19 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for High Resolution Superfund Methods Data Review 
(April 2016). Where specific guidance was not available, the data has been evaluated in 
a conservative manner consistent with industry standards using professional 
experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) as Congeners by Environmental Protection Agency 
(EPA) Method 1668C 

All sample results were subjected to Stage 2B data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45640A31_A34.DOC 



I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all congeners. The chromatographic 
resolution between the congeners PC8-23 and PC8-34 and congeners PC8-182 and 
PC8-187 was resolved with a valley of less than or equal to 40o/o. 

The static resolving power was less than or equal to 10,000 (1 Oo/o valley definition) at 
m/z 330.9792 and greater than or equal to 8000 throughout the mass range. 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and labeled compounds. 

The ion abundance ratios for all compounds were within validation criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound 
and labeled compound associated to samples which underwent Stage 4 validation. Raw 
data were not reviewed for Stage 28 validation. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
within QC limits for unlabeled and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration percent differences (0/oD) between the initial calibration 
RRF and the continuing calibration RRF within QC limits for unlabeled and labeled 
compounds. 

The ion abundance ratios for all compounds were within validation criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound 
and labeled compound associated to samples which underwent Stage 4 validation. Raw 
data were not reviewed for Stage 28 validation. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

Samples T 4-PDI2019-SG23-190529** and T 4-PDI2019-SG24-190529 were identified 
as field duplicates. No results were detected in any of the samples with the following 
exceptions: 

Concentration (ug/Kg) 

Compound T 4-PDI2019-SG23-190529** T4-PDI2019-SG24-190529 RPD (Limits) 

PCB-1 0.0450 0.00279 177 (~50) 

PCB-2 0.00322 0.00118U Not calculable 

PCB-3 0.0260 0.00119U Not calculable 

PCB-5/8 0.0502 0.00389U Not calculable 

PCB-15 0.0248 0.00316U Not calculable 

PCB-16/32 0.804 0.444 58 (~50) 

PCB-17 0.0395 0.0197 67 (~50) 

PCB-18 0.0538 0.0295 58 (~50) 

PCB-19 0.0319 0.0163 65 (~50) 

PCB-20/21/33 0.181 0.0928 64 (~50) 

5 
V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45640A31_A34_CORRECTED.DOC 



Concentration (ug/Kg) 

Compound T4-PDI2019-SG23-190529** T4-PDI2019-SG24-190529 RPD (Limits) 

PCB-22 0.262 0.130 67 (:s;50) 

PCB-24/27 0.0655 0.0411 46 (:s;50) 

PCB-25 0.106 0.0492 73 (:s;50) 

PCB-26 0.170 0.0937 58 (:s;50) 

PCB-28 0.213 0.0881 83 (:s;50) 

PCB-31 0.127 0.0573 76 (:s;50) 

PCB-34 0.0134 0.00608 75 (:s;50) 

PCB-35 0.00107 0.00141U Not calculable 

PCB-37 0.0102 0.00392 89 (:s;50) 

PCB-38 0.266 0.150 56 (:s;50) 

PCB-40 0.00837 0.00267U Not calculable 

PCB-41 /64/71/72 1.48 1.04 35 (:s;50) 

PCB-42/59 0.0826 0.0577 35 (:s;50) 

PCB-43/49 9.57 6.21 43 (:s;50) 

PCB-44 0.117 0.0839 33 (:s;50) 

PCB-45 0.00473 0.00218U Not calculable 

PCB-46 0.132 0.0936 34 (:s;50) 

PCB-47 11.8 6.35 60 (:s;50) 

PCB-48/75 0.306 0.165 60 (:s;50) 

PCB-50 0.0155 0.00804 63 (:s;50) 

PCB-51 5.97 3.41 55 (:s;50) 

PCB-52/69 4.89 3.66 29 (:s;50) 

PCB-53 3.80 2.51 41 (:s;50) 

PCB-54 0.705 0.417 51 (:s;50) 

PCB-55 0.140 0.0794 55 (:s;50) 

PCB-56/60 0.0195 0.0117 50 (:s;50) 

PCB-57 0.0473 0.0305 43 (:s;50) 

PCB-61/70 0.289 0.169 52 (:s;50) 
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Concentration (ug/Kg) 

Compound T4-PDI2019-SG23-190529** T4-PDI2019-SG24-190529 RPD (Limits) 

PCB-63 0.0164 0.00802 69 (S50) 

PCB-66/76 0.343 0.214 46 (S50) 

PCB-67 0.0939 0.0464 68 (S50) 

PCB-68 0.102 0.0661 43 {S50) 

PCB-73 0.218 0.140 44 {S50) 

PCB-74 0.0413 0.0234 55 (S50) 

PCB-77 0.00619 0.00372 50 (S50) 

PCB-78 0.00281 0.00286 2 (S50) 

PCB-79 0.0808 0.0606 29 (S50) 

PCB-81 0.0155 0.00810 63 (S50) 

PCB-82 0.0149 0.0106 34 (S50) 

PCB-84/92 2.48 1.89 27 (S50) 

PCB-85/116 0.0936 0.0737 24 (S50) 

PCB-87/117/125 0.724 0.465 44 (S50) 

PCB-88/91 5.27 3.18 49 (S50) 

PCB-89 0.000442U 0.00596 Not calculable 

PCB-90/101 9.41 7.19 27 (S50) 

PCB-93 0.000497U 0.0169 Not calculable 

PCB-94 0.327 0.197 50 (S50) 

PCB-95/98/1 02 5.17 4.01 25 (S50) 

PCB-96 0.504 0.317 46 (S50) 

PCB-97 0.206 0.159 26 (S50) 

PCB-99 3.99 2.75 37 (S50) 

PCB-100 3.58 2.03 55 (S50) 

PCB-103 1.55 1.08 36 (S50) 

PCB-104 0.303 0.168 57 (S50) 

PCB-105 0.368 0.267 32 (S50) 

PCB-106/118 2.49 1.80 32 (S50) 
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Concentration (ug/Kg) 

Compound T4-PDI2019-SG23-190529** T 4-PDI2019-SG24-190529 RPD (Limits) 

PCB-107/109 0.374 0.264 34 (~50) 

PCB-1 08/112 0.0603 0.0480 23 (~50) 

PCB-110 3.88 2.91 29 (~50) 

PCB-111/115 0.0422 0.0289 37 (~50) 

PCB-113 0.124 0.129 4 (~50) 

PCB-114 0.0417 0.0152 93 (~50) 

PCB-119 1.40 0.883 45 (~50) 

PCB-120 0.145 0.111 27 (~50) 

PCB-124 0.177 0.105 51 (~50) 

PCB-126 0.0161 0.0106 41 (~50) 

PCB-128/162 1.33 0.989 29 (~50) 

PCB-129 0.301 0.226 28 (~50) 

PCB-130 1.03 0.810 24 (~50) 

PCB-131/133 0.829 0.578 36 (~50) 

PCB-132/161 4.56 3.44 28 (~50) 

PCB-134/143 0.885 0.620 35 (~50) 

PCB-135 3.69 3.00 21 (~50) 

PCB-136 4.52 3.57 23 (~50) 

PCB-137 0.190 0.113 51 (~50) 

PCB-138/163/164 23.2 18.1 25 (~50) 

PCB-139/149 24.3 20.8 16 (~50) 

PCB-140 0.429 0.330 26 (~50) 

PCB-141 5.22 4.04 25 (~50) 

PCB-144 1.21 1.01 18 (~50) 

PCB-145 0.000442 0.000545U Not calculable 

PCB-146/165 5.42 3.86 34 (~50) 

PCB-147 2.22 1.40 45 (~50) 

PCB-148 0.321 0.140 79 (~50) 
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Concentration (ug/Kg) 

Compound T4-PDI2019-SG23-190529** T4-PDI2019-SG24-190529 RPD (Limits) 

PCB-150 0.473 0.284 50 (~50) 

PCB-151 8.15 6.87 17 (~50) 

PCB-152 0.0785 0.0378 70 (~50) 

PCB-153 31.5 24.2 26 (~50) 

PCB-154 2.11 1.50 34 (~50) 

PCB-155 0.0552 0.0344 46 (~50) 

PCB-156 1.90 1.33 35 (~50) 

PCB-157 0.100 0.0703 35 (~50) 

PCB-158/160 2.32 1.78 26 (~50) 

PCB-166 0.107 0.00149U Not calculable 

PCB-167 0.700 0.494 35 (~50) 

PCB-168 0.106 0.0849 22 (~50) 

PCB-170 14.1 10.0 34 (~50) 

PCB-171 3.69 2.61 34 (~50) 

PCB-172 1.83 1.24 38 (~50) 

PCB-173 0.228 0.166 31 (~50) 

PCB-174 11.2 7.95 34 (~50) 

PCB-175 0.490 0.395 21 (~50) 

PCB-176 1.66 1.30 24 (~50) 

PCB-177 7.01 5.02 33 (~50) 

PCB-178 2.70 2.16 22 (~50) 

PCB-179 4.99 3.90 25 (~50) 

PCB-180 32.8 23.1 35 (~50) 

PCB-181 0.113 0.0373 101 (~50) 

PCB-182/187 15.3 12.9 17 (~50) 

PCB-183 8.01 6.65 19 (~50) 

PCB-184 0.00781 0.00537 37 (~50) 

PCB-185 1.13 0.804 34 (~50) 
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Concentration (ug/Kg) 

Compound T4-PDI2019-SG23-190529** T 4-PDI2019-SG24-190529 RPD (Limits) 

PCB-188 0.0644 0.0454 35 (~50) 

PCB-189 0.593 0.378 44 (~50) 

PCB-190 2.99 2.14 33 (~50) 

PCB-191 0.596 0.413 36 (~50) 

PCB-193 1.61 1.14 34 (~50) 

PCB-194 6.27 4.10 42 (~50) 

PCB-195 2.97 1.88 45 (~50) 

PCB-196/203 7.21 5.58 25 (~50) 

PCB-197 0.266 0.200 28 (~50) 

PCB-198 0.257 0.201 24 (~50) 

PCB-199 5.12 4.02 24 (~50) 

PCB-200 0.647 0.492 27 (~50) 

PCB-201 0.719 0.532 30 (~50) 

PCB-202 0.682 0.529 25 (~50) 

PCB-205 0.314 0.206 42 (~50) 

PCB-206 0.93 0.612 41 (~50) 

PCB-207 0.137 0.0954 36 (~50) 

PCB-208 0.120 0.0809 39 (~50) 

PCB-209 0.0106 0.00575 59 (~50) 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target 
compounds were within QC limits with the following exceptions: 
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Labeled Affected 
Sample Compound %R (Limits) Compound Fla_g_ AorP 

T 4-PDI2019-SG25-190529 13C-PCB-11 148 (10-145) PCB-14 J (all detects) p 
13C-PCB-32 149 (10-145) PCB-11 UJ (all non-detects) 

PCB-12/13 
PCB-15 
PCB-18 
PCB-17 
PCB-24/27 
PCB-16/32 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Compound I Flag I AorP I 
All samples in SDG 1901305 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identification 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to labeled compound 0/oR and results reported as EMPC, data were qualified as 
estimated in seven samples. 

No results were rejected in this SDG. 
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Port of Portland, T 4 
Polychlorinated Biphenyls as Congeners - Data Qualification Summary - SDG 
1901305 

I Sample I Compound I Flag I AorP I Reason I 
T4-PDI2019-SG25-190529 PCB-14 J (all detects) p Labeled compounds (%R) 

PCB-11 UJ (all non-detects) 
PCB-12/13 
PCB-15 
PCB-18 
PCB-17 
PCB-24/27 
PCB-16/32 

T4-PDI2019-SG22-190529 All com pounds reported as J (all detects) A Compound quantitation 
T 4-PDI2019-SG23-190529** estimated maximum (EMPC) 
T4-PDI2019-SG24-190529 possible concentration 
T 4-PDI2019-SG25-190529 (EMPC). 
T 4-PDI2019-SG40-190528 
FD-201905281308 
T4-PDI2019-SG41-190528 

Port of Portland, T 4 
Polychlorinated Biphenyls as Congeners - Laboratory Blank Data Qualification 
Summary- SDG 1901305 

No Sample Data Qualified in this SDG 

12 
V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\45640A31_A34.DOC 



LDC #: 45640A31 
SDG #: 1901305 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Biphenyl Congeners (EPA Method 1668C) 

Date: <l)Cf;l 'f 
Page:_~_l of_ 

Reviewer:~ 
2nd Reviewe~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

llalidatiao A[ea I I Cam meets 

Sample receipt/Technical holding times 4-t-A. 
HRGC/HRMS Instrument performance check -A-~ 
Initial calibration/ICV bJr .RCp ~ ~ 
Continuing calibration -A Q.Q._ Lt'nul--9 
Laboratory Blanks .f+ 
Field blanks ~ 
Matrix spike/Matrix spike duplicates /l)\,{ P "J/9l\ I ercl~ci-D4 {.t;&~g- 11o9A) --1\,Q 'fwJ 

-A ofr2-
/ I) 

Laboratory control samples 

Field duplicates 9A/ 1) ~ (p t1 
Labeled Compounds <;vJ 

Compound quantitation RULOQ/LODs St./ Not reviewed for Stage 28 validation kQ - -E=M_pC- :1_~ a_ 
Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

.A- Not reviewed for Stage 28 validation 

J_ Not reviewed for Stage 28 validation 

.4 
ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

SB=Source blank 
OTHER: 

I d t St 4 **I d" n 1ca es samples un erwen age rev1ew 

Client ID LabiD Matrix Date 
';~,.. 

1 T 4-PDI2019-SG2~-190529 1901305-01 Sediment 05/29/19 

2 T 4-PDI2019-SG23-190529** 1901305-02** Sediment 05/29/19 

3 T4-PDI2019-SG24-190529 1901305-03 Sediment 05/29/19 

4 T 4-PDI20 19-SG25-190529 1901305-04 Sediment 05/29/19 

5 T 4-PDI2019-SG40-190528 1901305-05 Sediment 05/28/19 

6 ' 
FD-201905281308 1901305-06 Sediment 05/28/19 

I 

7 T 4-PDI2019-SG41-190528 1901305-07 Sediment 05/28/19 

8 

9 

I 

10 ,..... I 

-(AJ r~ ~ li'f9l'_91JL Notes:Jie M~ ~lk... L ~ ~ tt\./""L- llf:z.. qgte "l--- "l-h ~~. ~ t}L{- ot,t .... 

Bqft>.2.l Y ' ~/) ~ mit- llq~ . v?J'~3 f~..;\ 
II Wt/-z_ ).0 ~ 61<>' v ( (1Q.:"~{3) 

I ' / 
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LDC #:_40?__;__~_A>;___:..f_ VALIDATION FINDINGS CHECKLIST 

M th d HRGC/HRMS P I hi e 0 OIYC t d s· h I (EPA M th d 1668C) onna e 1p eny1s e 0 

Validation Area Yes No 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. / 
II. GC/MS Instrument performance check / 

/ 
Was PFK exact mass 330.9792 verified? 

Were the retention time windows established for all homologues? / 

Was the chromatographic resolution (valley) between PCB 23 and PCB 34 and .~V 
between PCB 182 and PCB 187 < 40% ? 

Is the static resolving power ~ 10,000 at m/z 330.9792 and ~ 8000 throughout the / 
v 

mass range? 

Was the mass resolution adequately checked with PFK? / 
/ 

11/a. Initial calibration 

Was the initial calibration performed at 5 concentration levels? v 
Were all percent relative standard deviations (%RSD) :-:::20% for unlabeled and ,V 
labeled compounds? / 

/ 
Did all calibration standards meet the I on Abundance Ratio criteria? / 

Was the signal to noise ratio for each target compound and internal standard > 1 0? ./ 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration v for each instrument? ./ 

Were all percent differences (%D) within QC limits? / 
v 

IV. Continuing calibration 

/ 
v 

Was a continuing calibration performed at the beginning of each 12 hour period? 

Were all percent differences (%D) :-:::25% for unlabeled and percent recoveries (%R) /v 
for labeled compounds within 50-145%? 

Did all continuing calibration standards meet the lon Abundance Ratio criteria? L 
Was the signal to noise ratio for each target compound and internal standard > 1 0? / , 

V. Laboratory Blanks 

Was a method blank associated with every sample in this SDG? / 
Was a method blank performed for each matrix and concentration? /"" 

Was there contamination in the method blanks? If yes, please see the blanks / validation findings worksheet. 

VI. Field blanks 

Were field blanks identified in this SDG? / 
Were target compounds detected in the field blanks? 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? I/ 
Were the MS/MSD percent recw (%R) and the relative percent differences 

I (RPD) within the QC limits? 
/ 

Level IV checklist_1668C rev02.wpd 

NA 

/ 

Page: __lot>
Reviewer: n. ~ 

2nd Reviewer~ 

Findings/Comments 



LDC #:_~+--tv_____.tft:_M.;___(_ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Laboratory control samples 

Was an LCS analvzed oer extraction batch? / 
<r 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within /v 
the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? / 
Were target compounds detected in the field duplicates? / 
X. Labeled Compounds 

Were labeled compound recoveries within the QC criteria? / 
Was the minimum S/N ratio of all labeled compound peaks > 1 0? / 
XI. Compound quantitation 

/ 
Did the laboratory LOQs/Rls meet the QAPP LOQs/Rls? / 
Were the labeled compound, quantitation ion and relative response factor (RRF) / 

..-
used to quantitate the compound? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and .// 
dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For polychlorinated biphenyl congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the / 
labeled standard? / 

For polychlorinated biphenyl congeners without associated labeled standards, were 
./~ the relative retention times of the two quantitation peaks within 0.005 time units of 

the RRT measured in the routine calibration? 

For other polychlorinated biphenyl congeners, were the retention times of the two /" 
1 quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? ·/ 
Was the lon Abundance Ratio for the two quantitation ions within criteria? / 
Was the signal to noise ratio for each tarqet compound and labeled standard ~ 2.5? / 
Does the maximum intensity of each specified characteristic ion coincide within :t 2 / seconds (includes labeled standards)? 

Was an acceptable lock mass recorded and monitored? / 
XIII. System performance 

System performance was found to be acceptable. / 
XIV. Overall assessment of data / 

Overall assessment of data was found to be acceptable. / 

Level IV checklist_1668C rev02.wpd 

NA 

Page:~f 2-
Reviewer:~ 

2nd Reviewer~ 

Findings/Comments 



LDC#:45640A31 VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Concentration (ug/Kg) RPD 
2 3 (S50%) 

PCB-1 0.0450 0.00279 177 

PCB-2 0.00322 0.00118U NC 

PCB-3 0.0260 0.00119U NC 

PCB-5/8 0.0502 0.00389U NC 

PCB-15 0.0248 0.00316U NC 

PCB-16/32 0.804 0.444 58 

PCB-17 0.0395 0.0197 67 

PCB-18 0.0538 0.0295 58 

PCB-19 0.0319 0.0163 65 

PCB-20/21/33 0.181 0.0928 64 

PCB-22 0.262 0.130 67 

PCB-24/27 0.0655 0.0411 46 

PCB-25 0.106 0.0492 73 

PCB-26 0.170 0.0937 58 

PCB-28 0.213 0.0881 83 

PCB-31 0.127 0.0573 76 

PCB-34 0.0134 0.00608 75 

PCB-35 0.00107 0.00141 u NC 

PCB-37 0.0102 0.00392 89 

PCB-38 0.266 0.150 56 

PCB-40 0.00837 0.00267U NC 

PCB-41/64/71/72 1.48 1.04 35 

PCB-42/59 0.0826 0.0577 35 

PCB-43/49 9.57 6.21 43 

PCB-44 0.117 0.0839 33 

PCB-45 0.00473 0.00218U NC 

PCB-46 0.132 0.0936 34 

PCB-47 11.8 6.35 60 

PCB-48/75 0.306 0.165 60 

PCB-50 0.0155 0.00804 63 

PCB-51 5.97 3.41 55 

PCB-52/69 4.89 3.66 29 

PCB-53 3.80 2.51 41 

PCB-54 0.705 0.417 51 

PCB-55 0.140 0.0794 55 

PCB-56/60 0.0195 0.0117 50 

PCB-57 0.0473 0.0305 43 

PCB-61/70 0.289 0.169 52 

PCB-63 0.0164 0.00802 69 
PCB-66/76 0.343 0.214 46 

PCB-67 0.0939 O.Ot,64 68 

PCB-68 0.102 0.0661 43 

PCB-73 0.218 0.140 44 

PCB-74 0.0413 0.0234 55 

PCB-77 0.00619 0.003"12 50 

PCB-78 0.00281 0.0023;3 2 

PCB-79 0.0808 0.0606 29 

PCB-81 0.01:55 0.008~0 63 

PCB-82 0.0149 0.0106 34 

PCB-84/92 2.48 1.89 27 

PCB-85/116 0.0936 0.0737 24 

PCB-87/117/125 0.724 0.465 44 

PCB-88/91 5.27 3.18 49 

PCB-89 0.000442U 0.00596 NC 

PCB-90/1 01 9.41 7.19 27 

V:\Validation Worksheets\Portland T4\45640A31_FD_T4.xlsx 
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LDC#:45640A31 VALIDATION FINDINGS WORKSHEET 

Field Duplicates 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Concentration (ug/Kg) RPD 

2 3 (SSO%) 

PCB-93 0.000497U 0.0169 NC 
PCB-94 0.327 0.197 50 
PCB-95/98/1 02 5.17 4.01 25 
PCB-96 0.504 0.317 46 

PCB-97 0.206 0.159 26 
PCB-99 3.99 2.75 37 
PCB-100 3;58 2.03 55 
PCB-103 1.55 1.08 36 
PCB-104 0.303 0.168 57 
PCB-1 05 0.368 0.267 32 

PCB-106/118 2.49 1.80 32 

PCB-1 07/1 09 0.374 0.264 34 
PCB-1 08/112 0.0603 0.0480 23 

PCB-110 3.88 2.91 29 

PCB-111/115 0.0422 0.0289 37 
PCB-113 0.124 0.129 4 
PCB-114 0.0417 0.0152 93 
PCB-119 1.40 0.883 45 

PCB-120 0.145 0.111 27 

PCB-124 0.177 0.105 51 

PCB-126 0.0161 0.0106 41 

PCB-128/162 1.33 0.989 29 

PCB-129 0.301 0.226 28 

PCB-130 1.03 0.810 24 

PCB-131/133 0.829 0.578 36 

PCB-132/161 4.56 3.44 28 

PCB-134/143 0.885 0.620 35 

PCB-135 3.69 3.00 21 

PCB-136 4.52 3.57 23 

PCB-137 0.190 0.113 51 

PCB-138/163/164 23.2 18.1 25 

PCB-139/149 24.3 20.8 16 

PCB-140 0.429 0.330 26 

PCB-141 5.22 4.04 25 

PCB-144 1.21 1.01 18 

PCB-145 0.000442 0.000545U NC 

PCB-146/165 5.42 3.86 34 

PCB-147 2.22 1.40 45 

PCB-148 0.321 0.140 79 

PCB-150 0.473 0.284 50 

PCB-151 8.15 6.87 17 

PCB-152 0.0785 0.0378 70· 

PCB-153 31.5 24.2 26 

PCB-154 2.11 1.50 34 

PCB-155 0.0552 0.0344 46 
PCB-156 1.90 1.33 35 

PCB-157 0.100 0.0703 35 

PCB-158/160 2.32 1.73 26 

PCB-166 0.107 0.00149U NC 

PCB-167 C:JCP 0.494 35 

PCB-168 Q,1Q$ 0.0349 22 

PCB-170 114{.1 10.0 34 

PCB-171 3.e9 2.61 I 34 

PCB-172 1 ,,33 1.24• 3!3 

PCB-173 o:·228 0.166 31 

PCB-174 11.2 7.95 34 

PCB-175 0.490 0.395 21 

V:\ Validation Worksheets\Portla nd T 4\45640A31_FD _ T 4.xlsx 
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LDC#:45640A31 VALIDATION FINDINGS WORKSHEET 

field Duplicates 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Compound Name Conc~ntration (ug/Kg) RPD 
2 3 (S50%) 

PCB-176 1.66 1.30 24 

PCB-177 7.01 5.02 33 
PCB-178 2.70 2.16 22 

PCB-179 4.99 3.90 25 
PCB-180 32.8 23.1 35 

PCB-181 0.113 0.0373 101 

PCB-182/187 15.3 12.9 17 

PCB-183 8.01 6.65 19 

PCB-184 0.00781 0.00537 37 

PCB-185 1.13 0.804 34 

PCB-188 0.0644 0.0454 35 
PCB-189 0.593 0.378 44 

PCB-190 2.99 2.14 33 

PCB-191 0.596 0.413 36 

PCB-193 1.61 1.14 34 

PCB-194 6.27 4.10 42 

PCB-195 2.97 1.88 45 

PCB-196/203 7.21 5.58 25 

PCB-197 0.266 0.200 28 

PCB-198 0.257 0.201 24 

PCB-199 5.12 4.02 24 

PCB-200 0.647 0.492 27 

PCB-201 0.719 0.532 30 

PCB-202 0.682 0.529 25 

PCB-205 0.314 0.206 42 

PCB-206 0.93 0.612 41 

PCB-207 0.137 0.0954 36 

PCB-208 0.120 0.0809 39 

PCB-209 0.0106 0.00575 59 

V:\ Validation Worksheets\Portla nd T 4\45640A31_FD _ T 4.xlsx 
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LDC #: ~~:fpA:=7( VALIDATION FINDINGS WORKSHEET 
Labeled Compounds 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 
Plea see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y /A Were all labeled compound recoveries and ion abundance ratios (IAR) within the QC criteria? 

(_ N/A Was the S/N ratio all labeled compound peaks > 1 0? 

# Date Lab ID{Ref~rence Labeled Compound 
%~ove~ 

lon Abundan~imit: 

'± (~~ ~li- ~-\I Iff__ < \~-1~ ,- " ,. 

l______3:k l!f~ ( ' 

V:\Validation Worksheets\ 1668\LC_INTST _1668. wpd 
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Reviewer:~ 
2nd Reviewer: 

Qualifications 

~,N:r/P ~~~-, 
1 \ --, 7 



Table 8 

PCB Natives and Corresponding Labeled Compounds 

Congener 
PCB-1 
PCB-2 
PCB-3 

PCB-4/10 
PCB-7/9 
PCB-6 

PCB-5/8 
PCB-14 
PCB-11 

PCB-12/13 
PCB-15 
PCB-19 
PCB-30 
PCB-18 
PCB-17 

PCB-24/27 
PCB-16/32 

PCB-34 
PCB-23 
PCB-29 
PCB-26 
PCB-25 
PCB-31 
PCB-28 

PCB-20/21/33 
PCB-22 
PCB-36 
PCB-39 
PCB-38 
PCB-35 
PCB-37 
PCB-54 
PCB-50 
PCB-53 
PCB-51 
PCB-45 
PCB-46 

PCB-52/69 
PCB-73 

PCB-43/49 

SOP 31, Rev. 11 

Labeled 
13C-PCB-1 
1 jC-PCB-3 
13C-PCB-3 
13C-PCB-4 
,;:sC-PCB-9 
13C-PCB-9 
13C-PCB-9 

1jC-PCB-11 
13C-PCB-11 
13C-PCB-11 
1 jC-PCB-11 
13C-PCB-19 
13C-PCB-19 
,;:sC-PCB-32 
13C-PCB-32 
13C-PCB-32 
,;:sC-PCB-32 
13C-PCB-28 
13C-PCB-28 
,;:sC-PCB-28 
13C-PCB-28 
13C-PCB-28 
,;:sC-PCB-28 
13C-PCB-28 
,;:sC-PCB-28 
,;:sC-PCB-28 
13C-PCB-37 
,;:sC-PCB-37 
13C-PCB-37 
13C-PCB-37 
,;:sC-PCB-37 
13C-PCB-54 
13C-PCB-54 
,;:sC-PCB-52 
13C-PCB-52 
13C-PCB-52 
1jC-PCB-52 
13C-PCB-52 
13C-PCB-52 
,;:sC-PCB-52 

Vista Analytical Laboratory 
El Dorado Hills, CA 95762 

Recovery Standard 
13C-PCB-15 
,;:sC-PCB-15 
13C-PCB-15 
,;:sC-PCB-15 
13C-PCB-15 
13C-PCB-15 
1jC-PCB-15 
13C-PCB-15 
13C-PCB-15 
,;:sC-PCB-15 
13C-PCB-15 
13C-PCB-15 
1jC-PCB-15 
13C-PCB-15 
13C-PCB-15 
,;:sC-PCB-15 
13C-PCB-15 
13C-PCB-31 
,;:sC-PCB-31 
13C-PCB-31 
,;:sC-PCB-31 
13C-PCB-31 
13C-PCB-31 
,;:sC-PCB-31 
13C-PCB-31 
13C-PCB-31 
,;:sC-PCB-31 
13C-PCB-31 
13C-PCB-31 
,;:sC-PCB-31 
13C-PCB-31 
13C-PCB-60 
,;:sC-PCB-60 
13C-PCB-60 
13C-PCB-60 
,;:sC-PCB-60 
13C-PCB-60 
13C-PCB-60 
,;:sC-PCB-60 
13C-PCB-60 

Page 52 of 58 



LDC#: 4s41lk!f VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Page:_·\ofL_ 

Reviewer: "n... 
2nd Reviewer: ~ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using the following 
calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Ax= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

S = Standard deviation of the RRFs, X= Mean of the RRFs 

I Reported II Recalculated II Reported II Recalculated II 
Calibration Compound (Reference Internal Standard) Average RRF Average RRF RRF RRF 

I # Standard 10 Date (initial) (initial) ( 50 std) ( 50 std) 

1 I CAL 4/24/18 PCB 77 C3C-PCB 77) 1.03273 1.03383 1.07 1.07 

PCB 105 C3C-PCB 105) 1.10086 1.10693 1.11 1.10 

PCB 167 C3C-PCB 167) 1.04252 1.04000 1.03 1.03 

PCB 189 C3C-PCB 189) 1.33264 1.33333 1.39 1.39 

2 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 105) 

PCB 167 (13C-PCB 167) 

PCB 189 C3C-PCB 189) 

3 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

Reported II Recalculated I 

%RSD II %RSD I 

7.70007 7.73829 

5.66896 5.72413 

4.87414 4.78842 

8.70494 8.57321 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the recalculated 
results. 

V:\VALIDATION WORKSHEETS\1668\INICLC 1668C_VISTA062819.DOC 



LDC #: ~_c-b~O !?\ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Page:_j_of_/ _ 

Reviewer: __!: 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the compounds 
identified below using the following calculation: 
% Difference= 100 *(ave. RRF- RRF)/ave. RRF Where: ave. RRF = initial calibration average RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) RRF = continuing calibration RRF 

Ax= Area of compound, Ais = Area of associated internal standard 
-A __ ,,_ ..... ,, .. ,_.. .. , ..... ,, ..... , --•••1"""'--••-1 

-~~ --··--····-··-·· -· ····-···-· """'-··--·-

D I Reported II Recalculated II Reported II Recalculated 

Calibration Average RRF 

I 
Cone 

II 
Cone 

II II Standard ID Date Compound (Reference Internal Standard) (initial) (CC) (CC) %0 %0 

1 \4t¥>2-4~\-, lP( !L<f /1 '1 PCB 77 C3C-PCB 77) Lo; ~\.1g ~l. &o 
PCB 1 05 C3C-PCB 1 05) L'o 0>,~3 s-o,-?4 
PCB 167 C3C-PCB 167) \,o~ s-o. b{( tD,g~ 
PCB 189 C3C-PCB 189) \.~~ s-1 ,~-:1 ~1.1{1 

2 )4o7\l ¥-,_, 7/1';14 PCB 77 C3C-PCB 77) qg,~1 l\-&,10 
PCB 105 C3C-PCB 1 05) L.. 7, :;~ ~1,~t' 

/ 

tJq.~\. PCB 167 C3C-PCB 167) L ~L').-1 

PCB 189 C3C-PCB 189) v ~I ;;:2- Q). ~l 
3 PCB 77 C3C-PCB 77) 

PCB 105 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

4 PCB 77 C3C-PCB 77) 

PCB 1 05 C3C-PCB 1 05) 

PCB 167 C3C-PCB 167) 

PCB 189 C3C-PCB 189) 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

V:\VALIDATION WORKSHEETS\1668\CONCLC_1668C.DOC 
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LDC #: {s:zo4olt? I VALIDATION FINDINGS WORKSHEET 
Ongoing Precision and Recovery Results Verification 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

Page:_( of_!_ 
Reviewer:_h_ 

2nd Reviewer:------c:5 __ 

The percent recoveries (%R) of the Ongoing Precision and Recovery (OPR) were recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SSCD = Duplicate Spiked sample concentration 
SA = Spike added 

RPD = I SSC- SSCDI * 2/(SSC+ SSCD) 

OPR ID: ~OfLb~ ~ -~C I 

I Compound I 
Spike Spiked Sample 
Add d cmati~n 
(~ ~) 

IIJ':,xr '-"'i 
,_ -':fiJ"Si!'ll' (>!)~ '\~c~ 

nPR nPRn nPR nPRn • "~c:-~ ·:::X>tf~!Bt , \ -~ -/ ~\:~: ,-Ad~ 

PCB15 {),r;;:Jd:> l\£lb 
PCB77 o/wJ 
PCB 169 {),L r8b 
PCB 206 ,v lJ. t. 12 

V:\Validation Worksheets\ 1668\0PRCLC. wpd 
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VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_,f ofl_ 
Reviewer: -;f!:,_ "" 

2nd reviewer: Y:' 

METHOD: HRGC/HRMS PCB Congeners (EPA Method 1668C) 

({) N N/A 

~ 
Were all reported results recalculated and verified for all level IV samples? 
Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AxHis)(DF) Example: 
(Ais)(RRF)(Vo)(%S) 

~~--~i Ax = Area of the characteristic ion (EICP) for the compound Sample I.D. 
"";)..-

to be measured 

Ais = Area of the characteristic ion (EICP) for the specific 
internal standard 

Cone.= ,,._1~~ 1, ~Ji} ( { 0 Is = Amount of internal standard added in nanograms (ng) H l 
( q~~pqJ-8\) ( b.?bf ) <q,o '1 ></) .17~ 

Vo Volume or weight of sample extract in milliliters (ml) or = 
grams (g). 

RRF = Relative Response Factor (average) from the initial = 6 , I (J3q 't!Jii>j calibration 

Of = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 

# Sample ID Compound co~u~fieJion c~~1on ( ) Qualification 

> P~-lftt l?. J DLr 0' lt>t.f -
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LDC #: 45ltJ L(O EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by~ 
Entered from Body or Summary 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

Ic. -All 

II. 

Ila. 

lib. 

III. Reasonableness Checks 

lila. - Do all fied ND results have ND 

Illb. - Do all fied detect results have detect 

III c. - If reason codes are used, do all qualified results have reason 

code field and vice versa? 

IIId. - Do blank concentrations in report match EDD, where data 

Ill e. 

Ill f. 

was due to blank? 

- Is the detect flag set to "N" for all "U" qualified blank 
results? 

- Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

Illg. -Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

Anchor 

YIN 

-!---

Illh. -Are there any lab "R" qualified data? I Are the entry columns -t 
blank for these results? . 1-

Illi. -Are there any discrepancies between the data packet and the N' 
EDD? 

Initial Comments/ Action 

Date$114 
Page:_l_of~ 

2'"RZJ 

Notes: __________ *~se~e~d~i~sc~r~e~pa~n~c~y~s~h~e~m~----------------------------------------------------------------------------------

EDD Populatoin Checklist-Anchor (word).docx 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC              September 4, 2019
1201 Third Ave. Suite 2600
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com

SUBJECT: Port of Portland, T4, PDI, Data Validation

Dear Ms. Peterson,

Enclosed is the final validation report for the fraction listed below. This SDG was received on August
12, 2019. Attachment 1 is a summary of the samples that were reviewed for analysis.

LDC Project #45719:

SDG # Fraction

1901246 Polychlorinated Dioxins/Dibenzofurans

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 Remedy
March 2019

! USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review; April 2016

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port of Portland - T4\45719ST.wpd

956 pages-ADV Attachment 1

EDD Stage 2B 90/10 LDC #45719 (Anchor Environmental-Seattle WA / Port of Portland, T4, PDI)

 LDC SDG#
DATE
REC'D

(3)
DATE
DUE

Dioxins
(1613B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 1901246 08/12/19 09/02/19 0 15

A 1901246 08/12/19 09/02/19 0 2

 Total J/CR 0 17 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 17



LDC Report# 45719A21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: September 4, 2019 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 & 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1901246 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T4-PDI2019-SC12-190521-01-03** 1901246-01 ** Sediment 05/21/19 
T4-PDI2019-SC12-190521-03-05 1901246-02 Sediment 05/21/19 
T4-PDI2019-SC12-190521-05-07 1901246-03 Sediment 05/21/19 
T4-PDI2019-SC12-190521-07-8.3 1901246-04 Sediment 05/21/19 
FD-201905211556 1901246-05 Sediment 05/21/19 
T4-PDI2019-SC13-190521-01-03 1901246-06 Sediment 05/21/19 
T4-PDI2019-SC13-190521-03-05 1901246-07 Sediment 05/21/19 
T4-PDI2019-SC13-190521-05-07 1901246-08 Sediment 05/21/19 
T4-PDI2019-SC13-190521-07-09 1901246-09 Sediment 05/21/19 
T 4-PDI2019-SC13-190521-09-11.1 1901246-10 Sediment 05/21/19 
FD-20 1905211730 1901246-11 Sediment 05/21/19 
T4-PDI2019-SC19-190521-01-03 1901246-12 Sediment 05/21/19 
T4-PDI2019-SC19-190521-03-05 1901246-13 Sediment 05/21/19 
T4-PDI2019-SC19-190521-05-07** 1901246-14** Sediment 05/21/19 
T4-PDI2019-SC19-190521-07-09 1901246-15 Sediment 05/21/19 
T4-PDI2019-SC19-190521-09-11 1901246-16 Sediment 05/21/19 
T 4-PDI2019-SC19-190521-11-11.8 1901246-17 Sediment 05/21/19 
T4-PDI2019-SC19-190521-05-07DUP 1901246-14DUP Sediment 05/29/19 

**Indicates sample underwent Stage 4 validation 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 
Remedy (March 2019) and a modified outline of the USEPA National Functional Guidelines 
(NFG) for High Resolution Superfund Methods Data Review (April 2016). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is comprised 
of the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25o/o. 

The static resolving power was at least 10,000 (1 0°/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0°/o for 
unlabeled compounds and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were within 
QC limits for unlabeled and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

3 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks with the following exceptions: 

Extraction Associated 
Blank ID Date Compound Concentration Samples 

B9F029-BLK1 06/21/19 Total TCDF 1.51 ng/Kg T 4-PDI2019-SC12-190521-01-03** 
Total PeCDF 0.919 ng/Kg T 4-PDI2019-SC 12-190521-03-05 

T4-PDI2019-SC12-190521-05-07 
T4-PDI2019-SC12-190521-07-8.3 
FD-201905211556 
T 4-PDI2019-SC13-190521-01-03 
T4-PDI2019-SC13-190521-03-05 
T4-PDI2019-SC13-190521-05-07 
T4-PDI2019-SC13-190521-09-11.1 
FD-201905211730 
T 4-PDI2019-SC19-190521-01-03 
T 4-P D 120 19-SC 19-190521-07-09 
T4-PDI2019-SC19-190521-11-11.8 

Sample concentrations were compared to concentrations detected in the laboratory blanks. 
The sample concentrations were either not detected or were significantly greater (>5X 
blank contaminants) than the concentrations found in the associated laboratory blanks with 
the following exceptions: 

Reported Modified Final 
Sample Compound Concentration Concentration 

T4-PDI2019-SC12-190521-01-03** Total TCDF 6.88 ng/Kg 6.88J ng/Kg 

T4-PDI2019-SC13-190521-01-03 Total TCDF 1.91 ng/Kg 1.91J ng/Kg 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits. 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (o/oR) were within QC limits. 

4 
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IX. Field Duplicates 

Samples FD-201905211556 and T4-PDI2019-SC13-190521-07-09 and samples FD-
201905211730 and T4-PDI2019-SC19-190521-01-03 were identified as field duplicates. 
No results were detected in any of the samples with the following exceptions: 

Concentration (ng/Kg) 

Compound FD-201905211556 T 4-PDI2019-SC13-190521-07-09 RPD_(Limits) 

1 ,2,3,4,6,7,8-HpCDD 0.747 0.666 11 (S50} 

OCDD 5.89 5.20 12 (S50) 

Total HxCDD 0.387 0.521 30 (S50) 

Total HpCDD 1.79 1.77 1 (S50} 

Total TCDD 0.212U 0.339 Not calculable 

Concentration (ng/Kg) 

Compound FD-201905211730 T 4-PDI2019-SC19-190521-01-03 RPD (Limits) 

1 ,2,3,4,6,7,8-HpCDD 6.71 2.03 107 (S50} 

OCDD 55.4 10.6 136 (S50} 

1 ,2,3,4,7,8-HxCDF 0.261 0.119U Not calculable 

1 ,2,3,4,6,7,8-HpCDF 0.889 0.103U Not calculable 

OCDF 1.50 0.236U Not calculable 

Total HxCDD 3.73 1.53 84 (S50) 

Total HpCDD 17.9 4.90 114 (S50) 

Total HxCDF 1.10 0.141 u Not calculable 

Total HpCDF 2.48 0.341 152 (S50) 

X. Labeled Compounds 

All percent recoveries (o/oR) for labeled compounds used to quantitate target compounds 
were within QC limits. 

5 
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XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Com~ound I Flag I AorP I 
T 4-PDI2019-SC12-190521-01-03** All compounds reported as estimated maximum J (all detects) A 
T 4-PDI2019-SC12-190521-03-05 possible concentration (EMPC). 
T 4-PDI2019-SC12-190521-05-07 
T4-PDI2019-SC12-190521-07-8.3 
FD-201905211556 
T4-PDI2019-SC13-190521-01-03 
T4-PDI2019-SC13-190521-03-05 
T 4-PDI2019-SC13-190521-05-07 
FD-201905211730 
T 4-PDI2019-SC19-190521-05-07** 
T 4-PDI2019-SC19-190521-09-11 

Sample Compound Finding Criteria Flag A or P 

T4-PDI2019-SC12-190521-03-05 OCDD Sample result exceeded Reported result should be J (all detects) p 
calibration range. within calibration range. 

For sample T4-PDI2019-SC13-190521-01-03, a 2nd column confirmation was not 
performed for 2,3,7,8-TCDF by the laboratory since the result was either less than the 
reporting limit or EMPC. 

Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 validation. 
Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to results reported as EMPC and results exceeding calibration range, data were 
qualified as estimated in eleven samples. 

Due to laboratory blank contamination, data were qualified as estimated in two samples. 

No results were rejected in this SDG. 

6 
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Port of Portland, T 4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 1901246 

I Sam~le I Com~ound I Flag I AorP I Reason I 
T 4-PDI2019-SC12-190521-01-03** All compounds reported as J (all detects) A Compound quantitation 
T 4-PDI2019-SC12-190521-03-05 estimated maximum possible (EMPC) 
T 4-PD 120 19-SC 12-190521-05-07 concentration (EMPC). 
T 4-PDI2019-SC12-190521-07 -8.3 
FD-201905211556 
T4-PDI2019-SC13-190521-01-03 
T 4-PDI2019-SC13-190521-03-05 
T 4-PDI2019-SC13-190521-05-07 
FD-201905211730 
T 4-PDI2019-SC19-190521-05-07** 
T4-PDI2019-SC19-190521-09-11 

T4-PDI2019-SC12-190521-03-05 OCDD J (all detects) p Compound quantitation 
(exceeded range) 

Port of Portland, T4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 1901246 

Modified Final 
Sample Compound Concentration A or P 

T 4-PDI2019-SC12-190521-01-03** Total TCDF 6.88J ng/Kg A 

T 4-PDI2019-SC13-190521-01-03 Total TCDF 1.91J ng/Kg A 

7 
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LDC #: 45719A21 
SDG #: 1901246 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: fl/01 IJ/ 
Page:_( of 't 

Reviewer: f1 
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

llalidatico Ama I I Ccmmeots 

Sample receipUTechnical holding_ times lit~ 
HRGC/HRMS Instrument performance check A 
Initial calibration/ICV b.-ttl •jo ~0 !:. '2D ~~~ \GV ;.. 6( \~~ 

Continuing calibration ~ 
' 

c..o/ .:= a.L '\\~t-
Laboratory Blanks .svJ 
Field blanks tJ 
Matrix spike/Matrix spike duplicates I\> \A? tJ/6.. 
Laboratorycontrol samples A Of~ 

Field duplicates ?w 0.:: K_ ~ \\, \"2 

~ ;-,~ 
I 

Labeled Compounds 

Compound quantitation RULOQ/LODs 6v-' Not reviewed for Stage 28 validation 

Target compound identification A Not reviewed for Stage 28 validation 

System performance A Not reviewed for Stage 28 validation 

Overall assessment of data b 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

SB=Source blank 
OTHER: 

FB = Field blank EB = Equipment blank 
I d t St 4 **I d' n rcates samples un erwen age revrew 

Client ID LabiD Matrix Date 

1 r T4-PDI2019-SC12-190521-01-03** 1901246-01 ** Sediment 05/21/19 

2 
, 

T4-PDI2019-SC12-190521-03-05 1901246-02 Sediment 05/21/19 

3 I T4-PDI2019-SC12-190521-05-07 1901246-03 Sediment 05/21/19 

4 l T4-PDI2019-SC12-190521-07-8.3 <fl 1901246-04 Sediment 05/21/19 .. 
5 r FD-201905211556 \ 0 1901246-05 Sediment 05/21/19 , ~ 

6 T 4-PDI20 19-SC13-190521-0 1-03 1901246-06 Sediment 05/21/19 

7 

' 
T4-PDI2019-SC13-190521-03-05 1901246-07 Sediment 05/21/19 

8 ' T4-PDI2019-SC13-190521-05-07 1901246-08 Sediment 05/21/19 

9"'J.. T4-PDI2019-SC13-190521-07-09 0 1901246-09 Sediment 05/21/19 

10, T4-PDI2019-SC13-190521-09-11.1 1901246-10 Sediment 05/21/19 

11 , FD-201905211730 ' 
\), 1901246-11 Sediment 05/21/19 

12 , 
\ 

_D1 T4-PDI2019-SC19-190521-01-03 1901246-12 Sediment 05/21/19 

131- T4-PDI2019-SC19-190521-03-05 1901246-13 Sediment 05/21/19 

14 1 T4-PD12019-SC19-190521-05-07** 1901246-14** Sediment 05/21/19 

L:\Anchor\Port of Portland- T4\45719A21W.wpd 1 
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LDC #: 45719A21 
SDG #: 1901246 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Client ID Lab ID 

15 l T4-PD12019-SC19-190521-07-09 1901246-15 

16~ T4-PDI2019-SC19-190521-09-11 1901246-16 

17 , T4-PDI2019-SC19-190521-11-11.8 1901246-17 

181-- T 4-PD12019-SC19-190521-05-07DUP 1901246-14DUP 

19 

20 

?1 

Notes· 

L:\Anchor\Port of Portland- T4\45719A21W.wpd 2 

Date: '( J ";/ J 1i 
. Page:_~_o ~ 
Reviewer:~ 

2nd ReviewerF--

Matrix Date 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/21/19 

Sediment 05/29/19 



LDC#: VALIDATION FINDINGS CHECKLIST Page:_L_of~ 
Reviewer: FT 

2nd Reviewer:~ 

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding times 

All technical holding times were met. / 

Cooler temperature criteria was met. / 
II. GCIMS Instrument performance check 

Was PFK exact mass 380.9760 verified? / 

Were the retention time windows established for all homologues? / 
Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing / any other unlabeled TCDD isomers< 25%? 

Is the static resolving power at least 10,000 (1 0% valley definition)? / 
Was the mass resolution ad~quately check with PFK? / 
Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? / ., 

11/a. Initial calibration 

Was the initial calibration performed at 5 concentration levels? / 

Were all percent relative standard deviations (o/oRSD) ~ 20% for unlabeled / 
and 35% for !labeled compounds? 

Did all calibration standards meet the I on Abundance Ratio criteria? / 

/ 
v 

Was the signal to noise ratio for each target compound and labeled compound .::: 
10? 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration / for each instrument? 

Were all percent differences (%D) for the unlabeled compounds s 20% and for / 
/ 

labeled compounds s 30% ? 

IV. Continuing calibration 

Was a continuing calibration performed at the beginning and end of each 12 hour 
/ period? 

Were all concentrations for the unlabeled compounds and for labeled compounds 
within QC limits (Method 16138, Table 6)? / 
Did all continuing calibration standards meet the lon Abundance Ratio criteria? // 

/ 
V. Blanks 

Was a method blank associated with every sample in this SDG? / 
Was a method blank performed for each matrix and whenever a sample extraction / 
was performed? v 
Was there contamination in the method blanks? / 
VI. Field blanks 

Were field blanks identified in this SDG? /-

Were target compounds detected in the field blanks? " 
v 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? 
........ ~ 

Were the MS/MSD percent recoveries (%R) and the relative percent differences .,/f" 
I (RPD) within the QC limits? 

Level IV checklist_1613B rev02.wpd 



LDC#: VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

VIII. Laboratory control samples 

Was an LCS analyzed per extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? / 

Were target compounds detected in the field duplicates? / 
v 

X. Labeled Compounds 

Were labeled compounds within the QC criteria? / 
/ -Was the minimum SIN ratio of all labeled compound peaks > 1 0? 

XI. Compound quantitation 

Did the laboratory LOQs/Rls meet the QAPP LOQs/Rls? / 
Were the correct internal standard (IS), quantitation ion and relative response factor 

/ 
~ 

(RRF) used to quantitate the compound? 

Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and /" dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For 2,3, 7,8 substituted congeners with associated labeled standards, were the 

I/ retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 
labeled standard? 

For 2,3, 7,8 substituted congeners without associated labeled standards, were the y 
relative retention times of the two quantitation peaks within 0.005 time units of the / 
RRT measured in the routine calibration? 

For non-2,3, 7,8 substituted congeners, were the retention times of the two /~ 
quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? / 
Was the I on Abundance Ratio for the two quantitation ions within criteria? /" 

Was the signal to noise ratio for each target compound ~2.5 and ~ 10 for the labeled 
/ compound? 

Does the maximum intensity of each specified characteristic ion coincide within :!:. 2 I/" seconds (includes labeled standards)? 

For PCDF identification, was any signal (SIN~ 2.5, at:!:. seconds RT) detected in 
/ 

v 
the correspondin_g_ PCDPE channel? 

Was an acceptable lock mass recorded and monitored? / 
XIII. System performance 

/ 

System performance was found to be acceptable. :1 
XIV. Overall assessment of data / 
Overall assessment of data was found to be acceptable. / 

Level IV checklist_1613B rev02.wpd 

NA 
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2nd Reviewer~ 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

I A. 2,3,7,8-TCDD 

----- - -- -- -- --

F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1,2,3,7,8-PeCDD G.OCDD L. 1,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

1 C. 1,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 
I 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes:-----------------------------------------------------------------------------------------------------------

COMPNDList (3).wpd 



LDC#: 'f571Gf A~} VALIDATION FINDINGS WORKSHEET 
Blanks 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 
ase see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Y N/A Were all samples associated with a method blank? 
Y N/A Was a method blank performed for each matrix and whenever a sample extraction was performed? 
Y N/A Was the method blank contaminated? 

nk extraction date: L~) '2-\ \'\ Blank analysis date: fo \ '2.. i ) \, Associated samples: 
Cone. units· " -

Blank extraction date: Blank analysis date: __ _ 
Cone. units: A dS - - - - - - --- -- -- - - ------------ --··· ·--· 

II Blank ID II Sample Identification 

Bl I I I I I 

CIRCLED RESULTS WERE NOT QUALIFIED. ALL RESULTS NOT CIRCLED WERE QUALIFIED BY THE FOLLOWING STATEMENT: 
All contaminants within five times the method blank concentration were qualified as not detected, "U". 

BLANKS_2 (3).wpd 

Page:_i of!__ 
Reviewer: _IT 

2nd Reviewer: c:=::::z 
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LDC#: lf SJ 1 9 ~ 1/} 

METHOD: 16138 

Compound 

F 

G 

T 

u 

R 

Compound 

F 

G 

K 

0 

Q 

T 

u 

X 

y 

VALIDATION FINDINGS WORKSHEET 
Field Duplicates 

Concentration (ng/Kg) 

5 9 

0.747 0.666 

5.89 5.20 

0.387 0.521 

1.79 1.77 

0.212U 0.339 

Concentration (ng/Kg) 

11 12 

6.71 2.03 

55.4 10.6 

0.261 0.119U 

0.889 0.103U 

1.50 0.236U 

3.73 1.53 

17.9 4.90 

1.10 0.141U 

2.48 0.341 

Page:~lof I 
Reviewer: 7 

2nd Reviewer: ·. 

(~50) 

RPD 

11 

12 

30 

1 

NC 

(~50) 

RPD 

107 

136 

NC 

NC 

NC 

84 

114 

NC 

152 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\45719A21.wpd 



LDC #: Y~71'r f'r 2-) VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

~N NiA 

# Date Sample ID Finding Associated Samples 

\..:Vc.j I p 1 \'-l , )b all compounds reported as estimated 
maximum possible concentration (EMPC) 

I 

2- _6 ')('~ CAl ~~e. 
J 

lo ~"a u:>\\A. W\ ~ ~~\.\C r\'\~ 
. 

pt'\ 

\J'J o.? i\OT ~j..o(~..ed 
,to( 1-1 ~~(..J. ~ 
{~;~\-\? vJe..li.L. ~\~ 

u.~~ ~CUI\ R\_ of Etl\ fc_... 

Comments: See sample calculation verification worksheet for recalculations 

C:\Users\Ftanguilig\Desktop\my documents\16138\Leveiiii\COMQUASO anchor EMPC Seattle.wpd 
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2nd Reviewer:~ 
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j~ l_f_ 
I • 
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LDC#: 'IS71crA-;z,; VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page: ~f / 

Reviewer: -A 
2nd Reviewer: -=::=.. 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax= Area of compound, 
Cx =Concentration of compound, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) S = Standard deviation of the RRFs, X = Mean of the RRFs 

# 

2 

3 

Standard ID 

ICAL ZB 5MS 

Calibration 
Date 

5/10/19 

Compound (Reference Internal 
Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

l""t, ___ ...... _ _. 

Average RRF 
(initial) 

0.94 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD)_ II 0.90 

1 ,2,3,6,7,8-HxCDD_C3C-1 ,2,3,6,7,8-HxCDD) II 0.93 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) II 0.99 

nf"'nJ: t13f"'_nf"'nm II n 0.11. 

2,3,7,8-TCDF _C:C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD _f3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

ncm: f13C nt"'nm 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-H__QQDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDD) 

r Hecalculaled ~~-· 
I 

Average RRF 
RRF (initial) (CS3 std) 

I --;;""~~~~ .. ;~t.:orl lgl Recalculaterl I 
RRF I II 

(C~~~ %~0 ~ 

0.94 0.92 0.92 5.57 5.57 

0.90 0.95 0.95 6.57 6.57 

0.93 0.91 0.91 8.35 8.35 

0.99 0.90 0.90 10.09 10.09 

n 0.11. n AI:; n AI:; 1? ?0 1? ?0 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\Ftanguilig\Desktop\my documents\ICALS Voa Svoa GC Perchlorate PAH\1613B\Vista\051019.wpd 



LDC #: (5""7/'7 /}-2 I VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_~f_! 
Reviewer: E 2 

2nd Reviewer: ~ -c:as....,..--

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax =Area of compound, 
Cx =Concentration of compound, 

Ais =Area of associated internal standard 
Cis = Concentration of internal standard average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) S = Standard deviation of the RRFs, X = Mean of the RRFs 

# 

2 

3 

Standard ID 

ICAL DB-225 

confirmation 

Calibration 
Date 

5/30/19 

Compound (Reference Internal 
Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nr:m: r13r:_nr:nn\ 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nr:n1= r13r:_nr:nm 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF _ec-OCDD) 

... 
Average RRF 

(initial) 

0.9476 

1-~ ... ,.:~~.,. ... :~~t~~:>~ I 
Average 

RRF (initial) 

0.9476 

..... -- - _..__ -• 

RRF 
(CS3 std) 

0.88 

,--;;A,.~I,.ul:~~t~~:>t'l 1~1 Re~almllaterl -] 
RRF I II 

( CS3 std) %RSD ~ 

0.88 9.58 9.58 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\Ftanguilig\Desktop\my documents\ICALS Voa Svoa GC Perchlorate PAH\16138\Vista\053019 DB 225 conf.wpd 



LDC #: 'IS 7 I fA- 'Z / VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page:_!of_! 

Reviewer: FT 
2nd Reviewer: c-:;, 

The percent difference (%D) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
Cx = Concentration of compound, Cis = Concentration of internal standard 

D Standard ID 
Calibration 

Date 

~I ~~v ~e.tqo I c, \1.1\ 'i 
~~-SI'I\ 7 

~I <!.eN \221) lll\2-1 \, 
:c~-r;~_7 

~I c.,v~ tJ2b I , J '4 h~ 
0.!6.-1--~ 

Compound (Reference Internal Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6, 7,8-HpCDD C3C-1 ,2,4,6, 7,8,-HpCDD) 

nr.m::: f13r.-nr.nm 

2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-H~DD) 

nr.n1= f 13r._nr.nm 

2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6, 7,8-HxCDD _ec-1 ,2,3,6, 7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDD) 

Actual Amount 

\0. 0 
\0· 0 
Sb. 0 
$"0. 0 

JOO. 0 

!0-0 

\00 
9).0 
.,0.0 
10 (J 

\0.0 

.... 

Amount 
(CC) 

..-
.9\ . (.p ~ 

\\,.~ 

s-~ . 1 
1\,. 9 
\oo.O 

~·~~ 
1\·0 
Sl).() 

~::t-. ~ 
a,S.~ 

, 
JO.O 

i Be:;~:~d iEJI k,:~~ 
~-(,~ 
n.-; 

52>· l 
'"l1.9 
\0 0. () 

4-~5 . 
1\·0 

9().0 
41·3 
~Jt8. ~ 

(O.c) 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

C:\Users\Ftanguilig\Desktop\my documents\ 16138\Level IV\CONCLC. wpd 



LDC#: Y~71 '11--z-/ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page:_1_of_1_ 

Reviewer:___EI 
2nd Reviewer: o 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS ID: 1¢, fO'l. 0\- ~!:> \ 

I I CS II I CSD II I CSll CSD 

I Percent Recove!1 II Percent Recove!1 II RPD 

2,3,7,8-TCDD o. tJ/:>.r 

1 ,2,3,7,8-PeCDD "2,.00.0 '2..'~lo 

1 ,2,3,4,7,8-HxCDD '2-00.0 ~, 

1 ,2,3,4,7,8,9-HpCDF J..-2-- \ 

1 OCDF 2~ ov 

I 
I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 

LCSCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 
Reviewer: FT 

2nd reviewer: 6 c 
METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

/ ~ N/A Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ(I.)(DF) Example: 
(As)(RRF)(V0 )(%S) 

1*1 oQ.O \) Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific P1 internal standard , 
( l\-OOOJ Is Amount of internal standard added in nanograms (ng) Cone. = c JS"l..J s.a.t? ~,o = ·J • I Jf" 

vo = Volume or weight of sample extract in milliliters (ml) or \.J..\af )<\0 1 (o. 4'1) (~.o) (o.SSL,) 
grams (g). 

RRF = Relative Response Factor (average) from the initial = 
? 0 lt .,-- VI ~ \\\d" calibration 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

Reported Calculated 

# Sample ID Compound 
Concent~\~n 

( Vl.q( ~o/ 
Concentr~~ 

(V\ ... Qualification 

~ \ o c..OO ~<oo 
u ~~,-v 

1.~ 1 " T~Qf t..a(\\ \·0~ 
v 

2 ~ l, tO \~Of- Lo~ L. (0~~-:l s) 
I 

{ ~ .1~ 'f. \O'i V)( ~000 ) :::: 

( \. "l.e i. to:t-) to. Dt"\1lp) "'\.OJ (o.~ ~ 
' 

_, 
'" 

~ \. t;"(os--
\_0\\o ~~~a\ \\tv•_ \o~ ~te. ,~ \-\-~ 
\.o.vt j_ c.:, \ u. W"\ t'\ .::::: \.0 S" \'\~ \\< 1~../ 

u· G 

RECALC.wpd 



LDC#: 451\ q EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by 

Entered from Body or Summary 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

lc. -All 

II. 

Ila. 

III. Reasonableness Checks 

Ilia. - Do all ed ND results have ND 

Illb. - Do all detect results have detect 

Illc. - If reason codes are used, do all qualified results have reason 

Ill d. 

Ill e. 

Ill f. 

Ill g. 

code field and vice versa? 

- Do blank concentrations in report match EDD, where data 

was due to blank? 

- Is the detect flag set to "N" for all "U" qualified blank 
results? 

- Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

-Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

Anchor 

YIN 

-;_ 

Illh. -Are there any lab "R" qualified data? I Are the entry columns - /"-" 
blank for these results? 

Illi. -Are there any discrepancies between the data packet and the ,~<A ' 
EDD? 1 "-J 

Initial Comments/ Action 

Date:1Wl\ 
Page:_l_of_l 

c.~ ' Z"'R·w 

Notes: _________ *~s~ee~d~~·s~cr~e~p~an~c~v~s~h~e~ct~-------------------------------------------------------------------------------------

EDD Populatoin Checklist-Anchor (word).docx 



L:\Anchor\Port of Portland - T4\46013COV.wpd ADV

LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC                  October 1, 2019
1201 Third Ave. Suite 2600
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com

SUBJECT: Port of Portland, T4, PDI, Data Validation

Dear Ms. Peterson,

Enclosed is the final validation report for the fraction listed below. This SDG was received on
September 24, 2019. Attachment 1 is a summary of the samples that were reviewed for analysis.

LDC Project #46013:

SDG # Fraction

1901305_R1 Polychlorinated Dioxins/Dibenzofurans

The data validation was performed under Stage 4 guidelines. The analyses were validated using the
following documents, as applicable to each method:

! Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 Remedy
March 2019

! USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review; April 2016

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port of Portland - T4\46013ST.wpd

1,667 pages-ADV 3 DAY TAT (additional sample from 1901305) Attachment 1

EDD Stage 2B 90/10 LDC #46013 (Anchor Environmental-Seattle WA / Port of Portland, T4, PDI)

 LDC SDG#
DATE
REC'D

(3)
DATE
DUE

Dioxins
(1613B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 1901305_R1 09/24/19 09/27/19 0 1

 Total T/CR 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1



LDC Report# 460 13A21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: September 25, 2019 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1901305 R1 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T 4-PDI2019-SG40-190528 1901305-05 Sediment 05/28/19 
T 4-PDI2019-SG40-190528DUP 1901305-05DUP Sediment 05/28/19 

1 
V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\46013A21_AN4.DOC 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 
Remedy (March 2019) and a modified outline of the US EPA National Functional Guidelines 
(NFG) for High Resolution Superfund Methods Data Review (April 2016). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 4 data validation, which is comprised of the 
quality control (QC) summary forms as well as the raw data, to confirm sample quantitation 
and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sample(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

Instrument performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3, 7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25°/o. 

The static resolving power was at least 10,000 (1 Oo/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five point initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0o/o for 
unlabeled compounds and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 1 0 for each unlabeled compound and 
labeled compound. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were within 
QC limits for unlabeled and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound and 
labeled compound. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

3 
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VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits with the following exceptions: 

DUPID 
{Associated Samples) Analyte RPD (Limits) Flag AorP 

T4-PDI2019-SG40-190528DUP 1 ,2,3,4,6,7,8-HpCDD 148 (S35) J (all detects) A 
(All samples in SDG 1901305 R1) OCDD 197 (S35) J (all detects) 

1 ,2,3,4,6,7,8-HpCDF 132 (S35) J (all detects) 
OCDF 182 (S35) J (all detects) 
Total HxCDD 114 (S35) J (all detects) 
Total HpCDD 148 (S35) J (all detects) 
Total HxCDF 51 (S35) J (all detects) 
Total HpCDF 153 (S35) J (all detects) 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Compound I Flag I AorP I 
All samples in SDG 1901305 R1 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 
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XII. Target Compound Identifications 

All target compound identifications met validation criteria. 

XIII. System Performance 

The system performance was acceptable. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to DUP RPD and results reported as EMPC, data were qualified as estimated in one 
sample. 

No results were rejected in this SDG. 
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Port of Portland, T 4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 1901305 
R1 

I Sample I Compound I Flaa I AorP I Reason I 
T 4-PDI2019-SG40-190528 1 ,2,3,4,6,7,8-HpCDD J (all detects) A Duplicate sample 

OCDD J (all detects) analysis (RPD) 
1 ,2,3,4,6, 7 ,8-HpCDF J (all detects) 
OCDF J (all detects) 
Total HxCDD J (all detects) 
Total HpCDD J (all detects) 
Total HxCDF J (all detects) 
Total HpCDF J (all detects) 

T4-PDI2019-SG40-190528 All compounds reported as J (all detects) A Compound quantitation 
estimated maximum possible (EMPC) 
concentration (EMPC). 

Port of Portland, T 4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary- SDG 1901305 R1 

No Sample Data Qualified in this SDG 
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LDC #: 46013A21 
SDG #: 1901305 R1 

VALIDATION COMPLETENESS WORKSHEET 
Stage 4 

Laboratory: Vista Analytical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date:~//i 
Page:_/ of_l_ 

Reviewer:_ej_ 
2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I ltalidatioc A[ea I I Com meets 

I. Sample receipt/Technical holding times be-lA 
II. HRGC/HRMS Instrument performance check A 
Ill. Initial calibration/ICV A-tA of,~\)~ w/-,~ tc.:\1 """ Q( \iN\\\-:> -
IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1n 

Continuing calibration A 

Laboratory Blanks A 
Field blanks N 
Matrix spike/Matrix spike duplicates {OV\() tJAw f-'1 

Laboratory control samples /0 f ~ 
I 

Field duplicates 

Labeled Compounds 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A= Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

T 4-PDI2019-SG40-190528 

T 4-PDI2019-SG40-190528DUP 

~ ~ 

N 
.6. 
~vJ 
A 
A 
A 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

Notes: 

dl'l- ........ d......"-' 
...... l\ U1\<t --r.f\..-l'-1 

PJ~ \\('QOO 1 - P> \. "-' 

L:\Anchor\Port of Portland- T4\46013A21W.wpd 1 

I {!,~ ..: fsl (_ \;M~ -\-) 

C..'? 

of~ 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

1901305-05 

1901305-05DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/28/19 

Sediment 05/28/19 

I 



LDC #: ~folD\'?;> A2.) VALIDATION FINDINGS CHECKLIST 

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Validation Area Yes No NA 

I. Technical holding times 

All technical holding times were met. / 
Cooler temperature criteria was met. / 

II. GC/MS Instrument performance check 

Was PFK exact mass 380.9760 verified? / 

Were the retention time windows established for all homologues? / 
Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing 

/ any_ other unlabeled TCDD isomers < 25% ? 

Is the static resolving power at least 10,000 (10% valley definition)? / 
Was the mass resolution adequately check with PFK? / 

Was the presence of 1,2,8,9-TCDD and 1,3,4,6,8-PeCDF verified? / 
11/a. Initial calibration 

Was the initial calibration performed at 5 concentration levels? / 
Were all percent relative standard deviations (%RSD) .::_ 20% for unlabeled ,......--
compounds and < 35% for unlabeled compounds? 

Did all calibration standards meet the lon Abundance Ratio criteria? / 

Was the signal to noise ratio for each target compound and labeled compound ~ / 10? 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration / for each instrument? 

Were all percent differences (%D) for the unlabeled compounds •29% e1 1d ror 
labeled compounds~&,o7' 6lL t,..\ vv··ti+? / 
IV. Continuing calibration 

Was a continuing calibration performed at the beginning and end of each 12 hour / 
.Period? 

Were all concentrations for the unlabeled compounds and for labeled compounds / 
within QC limits (Method 16138, Table 6)? 

Did all continuing calibration standards meet the lon Abundance Ratio criteria? / 
V. Blanks 

Was a method blank associated with every sample in this SDG? .,-
Was a method blank performed for each matrix and whenever a sample extraction 
was performed? ~ 

Was there contamination in the method blanks? / 

VI. Field blanks 

Were field blanks identified in this SDG? .,...........,... 

Were target compounds detected in the field blanks? .,. 
VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the QC limits? 

Level IV checklist_1613B rev02. wpd 

/ 

,.,..... 

/ 

Page:~of2 
Reviewer: E J 

2nd Reviewer: 15¥-: 

Findings/Comments 



VALIDATION FINDINGS CHECKLIST 

VIII. Laboratory control samples 

Was an LCS analyzed per extraction batch? / 
Were the LCS percent recoveries (%R) and relative percent difference (RPD) within /' 
the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? /' 

Were target compounds detected in the field duplicates? 

X. Labeled Compounds 

Were labeled com_Qounds within the 25 ~ &Qq~ eFiteri~ ~e. \_~Ml}- ./ 
Was the minimum S/N ratio of all labeled compound peaks> 10? v 
XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 

Were the correct internal standard (IS), quantitation ion and relative response factor 
(RRF) used to quantitate the compound? / 
Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and 
dry weight factors applicable to level IV validation? / 
XII. Target compound identification 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the / 
labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
relative retention times of the two quantitation peaks within 0.005 time units of the /' RRT measured in the routine calibration? 

For non-2,3,7,8 substituted congeners, were the retention times of the two / 
1 quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? / 

Was the I on Abundance Ratio for the two quantitation ions within criteria? / 

Was the signal to noise ratio for each target compound 22.5 and 210 for the labeled 
/ compound? 

Does the maximum intensity of each specified characteristic ion coincide within .±. 2 /"'" seconds (includes labeled standards)? 

For PCDF identification, was any signal (S/N ~ 2.5, at.±. seconds RT) detected in / -
the corresponding PCDPE channel? 

Was an acceptable lock mass recorded and monitored? / 
~ 

XIII. System performance 

System performance was found to be acceptable. ~ 
XIV. Overall assessment of data / 

/ 
Overall assessment of data was found to be acceptable. 

Level IV checklist_1613B rev02.wpd 
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VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1 ,2,3,7,8-PeCDD G.OCDD L. 1 ,2,3,6,7,8-HxCDF Q. OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3,7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 

Notes:--------------------------------------------------------------------------------------------------------------
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Loc#: i6o ;6rt-2 I VALIDATION FINDINGS WORKSHEET 
Laboratory Duplicates 

METHOD: EPA Method 16138) 

Concentration (ng/Kg) 

Compound 2 1 

F 162 24.3 

G 2890 23.4 

0 38.2 7.79 

Q 293 14.1 

T 19.3 5.30 

u 331 49.9 

X 42.1 25.1 

y 231 31.1 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\46013A21 lab dup.wpd 

I / 
Page:_of_ 
Reviewer:~ 

2nd Reviewer:~ 

RPD (~ 35%) Qual 

148 JdeUA 

197 JdeUA 

132 JdeUA 

182 JdeUA 

114 JdeUA 

148 JdeUA 

51 JdeUA 

153 JdeUA 



LDC#: t/IPO /3/t- 2j VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

'v7N NiA 
:T 

# Date Sample ID Findin_g_ Associated Samples 

A.\\ all compounds reported as estimated 
maximum possible concentration (EMPC) 

Comments: See sample calculation verification worksheet for recalculations 

C:\Users\Ftanguilig\Desktop\my documents\1613B\Leveiiii\COMQUA90 Anchor.wpd 
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Reviewer: r7 
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LDC#: t(6,0f £>/f 2-/ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:~of_/ 
Reviewer: E' 7 

2nd Reviewer: /~ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax =Area of compound, 
Cx =Concentration of compound, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard average RRF = sum of the RRFs/number of standards 

%RSD = 1 00 * (SIX) S = Standard deviation of the RRFs, X = Mean of the RRFs 

# Standard ID 

ICAL ZB 5MS 

2 

3 

Calibration 
Date 

5/10/19 

Compound (Reference Internal 
Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCQQ}_ 

ocm: t13C ocnm 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD_C3C-2,?,7,8-TCDD) 

1 ,2,3,6, 7,8-HxCDD C3C-1 ,2,3,6, 7 ,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HjJGDD) 

_ocm: t 13c_ocnm 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OCDD) 

... -• 

Average RRF 
(initial) 

0.94 

0.90 

0.93 

0.99 

n aA 

I Becalculated I RAnnrt• -' 

Average RRF 
RRF (initial) (CS3 std) 

I RA~::.I~ul::.tAti 1~1 BecaiCIIIated I 
RRF I II 

( CS3 std) %RSD ~ 

0.94 0.92 0.92 5.57 5.57 

0.90 0.95 0.95 6.57 6.57 

0.93 0.91 0.91 8.35 8.35 

0.99 0.90 0.90 10.09 10.09 

n aA __0__&.5_ __0__&.5_ ~-"~ ~-"-CI 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: yt,of 31} ~1 VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page:_! of__! 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF - RRF)/ave. RRF 
RRF = (Ax)(C;s)/(A;s)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, A;s =Area of associated internal standard 
Cx =Concentration of compound, C;s =Concentration of internal standard 

D Standard ID 
Calibration 

Date 

~~~(!A~ 1~11 \r:J 1\'1 
~&-5M':> 
0\: ,.,., 

2 

3 

Compound (Reference Internal Standard) 

2,3,7,8-TCDF (13C-2,3,7,8-TCDF) 

2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nr.m::: r13r.-nr.nm 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6, 7,8-HpCDD C3C-1 ,2,4,6, 7,8,-HpCDD) 

_nc_o~ r13r._nr.nm 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

OCDF C3C-OC_QD) 

Actual Amount 

ro.o 
,a. a 
9'·0 
'5\). u 

_\00.0 

... 
Amount 

(CC) 

IQ.~ 

,o.1 
~._d 
¢.a 
\0 1 

I ~:~IEJI H~::laffi~ 
\0 • ')/ 

\0:1 
~,4 
¢.0 
_W1 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: 'f60/3rl2/ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page:_1_of_1_ 

Reviewer: FT 
2nd Reviewer: bC=t"!" 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: sse = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD = Laboratory control sample duplicate percent recovery 

LCS ID: t>Gt.\\ ooo=r-f?!?) 
----

I II II Spike Spiked Sample I es 1 esc 1 estl esc 

Add~ Coc":n\C!!on I II II ~n""nn 1nn ( ~Cl Percent Recove!I Percent Recove!I RPD 

1-i ' ~~~n ---.:::::: --=::J. ~~n I ~C::. I ~C::. ... 
~eo~::~ I~ 

... . 
~t:>l'::all' - . 

~,.,.::a,,. 

2,3,7,8-TCDD 1\0. 0 tJA ,S'"?).L] tJA- \~~ \b'J 

1 ,2,3,7,8-PeCDD 'lOO d-10 \?J;" \?fb , 

1 ,2,3,4,7,8-HxCDD ').00 ":Z-10 \3~ ,;q . 
1 ,2,3,4,7,8,9-HpCDF 2.00 1&.\-~ \;v \~tr ~ 

OCDF 100 ,v .>t&t lJ \114 \~ .. J~/ 
/ 

I 
I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: 'f6°/3A"Pj VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

HOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: J<)Jt.__ 

,....;_~_N:...:.;..;../A-=- Were all reported results recalculated and verified for all level IV samples? 
\-=-.~___:....:::N::.:.IA..:.. Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (A.HisHDF} Example: 
(A;s)(RRF)(V0 )(%S) 

~\ Ax = Area of the characteristic ion (EICP) for the Sample I.D. 
' 

ocOr 
compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

\ ·11 'f' \O> ( '2,oo 2(-w} Is = Amount of internal standard added in nanograms (ng) Cone.= 

vo Volume or weight of sample extract in milliliters (ml) or '1 
( 0. q;) ( ::J.J.C, ') ( 0 .b~ '1) = \. «>> ~ \0 

grams (g). 

RRF = Relative Response Factor (average) from the initial = 
calibration 

Df = Dilution Factor. l~· "2. 7 ~j\¥1 
%5 = Percent solids, applicable to soil and solid matrices 

only. 

Reported Calculated 

# Sample ID Compound Co~c:Z\~n C~n~\w;on Qualification 

+\ " -..J - -
ott-Of 

\1.\. ' \i .1..~ 

RECALC.wpd 



LDC#:~OI3 EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by~ 
Entered from Body or Summary 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

Ic. -All 

II. 

Ila. 

lib. 

III. Reasonableness Checks 

Ilia. -Do all ND results have ND 

Illb. - Do all detect results have detect 

Illc. - If reason codes are used, do all qualified results have reason 

Ill d. 

Ill e. 

Ill f. 

Illg. 

Illh. 

Illi. 

code field and vice versa? 

-Do blank concentrations in report match EDD, where data 

was due to blank? 

- Is the detect flag set to "N" for all "U" qualified blank 
results? 

- Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

-Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

-Are there any lab "R" qualified data? I Are the entry columns 
blank for these results? 

-Are there any discrepancies between the data packet and the 
EDD? 

Anchor 

YIN Initial Comments/ Action 

--;_ 

Date:~ 
Page:_l_of~ 

2"d Reviewer: 

&' 

Notes: _________ *~s~e~e~d~is~cr~e~p~an~c~y~s~h~e~m~-------------------------------------------------------------------------------------

EDD Populatoin Checklist-Anchor (word).docx 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC                October 22, 2019
1201 Third Ave. Suite 2600
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com

SUBJECT: Port of Portland, T4, PDI, Data Validation

Dear Ms. Peterson,

Enclosed is the final validation report for the fraction listed below. This SDG was received on October
14, 2019. Attachment 1 is a summary of the samples that were reviewed for analysis.

LDC Project #46172:

SDG # Fraction

1903103 Polychlorinated Dioxins/Dibenzofurans

The data validation was performed under Stage 2B & guidelines. The analyses were validated using
the following documents, as applicable to each method:

! Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 Remedy
March 2019

! USEPA National Functional Guidelines for High Resolution Superfund Methods Data
Review; April 2016

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port of Portland - T4\46172ST.wpd

637 pages-ADV (RV1 - 1 WEEK TAT) Attachment 1

EDD Stage 2B 90/10 LDC #46172 (Anchor Environmental-Seattle WA / Port of Portland, T4, PDI)

 LDC SDG#
DATE
REC'D

(3)
DATE
DUE

Dioxins
(1613B)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A 1903103 10/14/19 10/21/19 0 1

A 1903103 10/14/19 10/21/19 0 1

 Total J/CR 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2



LDC Report# 46172A21 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: October 22, 2019 

Parameters: Polychlorinated Dioxins/Dibenzofurans 

Validation Level: Stage 28 & 4 

Laboratory: Vista Analytical Laboratory 

Sample Delivery Group (SDG): 1903103 

Laboratory Sample 
Sample Identification Identification 

T4-PDI2019-SC47-190522-01-03** 1903103-01 ** 
T 4-PDI20 1 9-SC4 7-190522-03-05 1903103-02 
T4-PDI2019-SC47-190522-01-03DUP 1903103-01 DUP 

**Indicates sample underwent Stage 4 validation 

1 
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Matrix 
Sediment 
Sediment 
Sediment 

Collection 
Date 

05/22/19 
05/22/19 
05/22/19 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in accordance 
with the Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 
Remedy (March 2019) and a modified outline of the US EPA National Functional Guidelines 
(NFG) for High Resolution Superfund Methods Data Review (April 2016). Where specific 
guidance was not available, the data has been evaluated in a conservative manner 
consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Dioxins/Dibenzofurans by Environmental Protection Agency (EPA) Method 
16138 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is comprised 
of the QC summary forms as well as the raw data, to confirm sample quantitation and 
identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified by 
the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the compound or analyte should be considered not 
detected at the reported concentration due to the presence of contaminants 
detected in the associated blank( s ). 

UJ (Non-detected estimated): The compound or analyte was reported as not detected 
by the laboratory; however the reported quantitation/detection limit is estimated due 
to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the associated 
sam ple(s) was reported as not detected by the laboratory and did not warrant the 
qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag is 
due to a laboratory deviation from a specified protocol or is of technical advisory nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. HRGC/HRMS Instrument Performance Check 

lnstrumen t performance was checked at the required frequency. 

Retention time windows were established for all homologues. The chromatographic 
resolution between 2,3,7,8-TCDD and peaks representing any other unlabeled TCDD 
isomer was less than or equal to 25°/o. 

The static resolving power was at least 10,000 (1 0°/o valley definition). 

Ill. Initial Calibration and Initial Calibration Verification 

A five paint initial calibration was performed as required by the method. 

The percent relative standard deviations (0/oRSD) were less than or equal to 20.0o/o for 
unlabeled compounds and less than or equal to 35.0°/o for labeled compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minim urn S/N ratio was greater than or equal to 10 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were within 
QC limits for unlabeled and labeled compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

All of the continuing calibration results were within the QC limits for unlabeled and labeled 
compounds. 

The ion abundance ratios for all PCDDs and PCDFs were within validation criteria. 

The minimum S/N ratio was greater than or equal to 10 for each unlabeled compound and 
labeled compound associated to samples which underwent Stage 4 validation. Raw data 
were not reviewed for Stage 28 validation. 
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V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were found 
in the laboratory blanks. 

VI. Field Blanks 

No field bl.anks were identified in this SDG. 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (IVISD) analyses specified for the samples in this SDG, and therefore matrix spike 
and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate ( DUP) sample analysis was performed on an associated project sample. Results 
were within QC limits with the following exceptions: 

CUPID 
(Associated Samples) Compound RPD (Limits) Flag AorP 

T4-PDI2019-SC47-190522-01-03DUP 1 ,2,3,4,6, 7,8-HpCDD 49 (S35) J (all detects) A 
(T 4-PDI2019-SC47-190522-01-03) OCDD 46 (S35) J (all detects) 

1 ,2,3,4,7,8-HxCDF 40 (S35) J (all detects) 

VIII. Ongoing Precision Recovery 

Ongoing precision recovery (OPR) samples were analyzed as required by the method. 
Percent recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Labeled Compounds 

All percent recoveries (0/oR) for labeled compounds used to quantitate target compounds 
were within QC limits. 

XI. Compound Quantitation 

All compound quantitations met validation criteria with the following exceptions: 

I Sample I Compound I Flag I AorP I 
All samples in SDG 1903103 All compounds reported as estimated maximum J (all detects) A 

possible concentration (EMPC). 

4 
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Raw data were not reviewed for Stage 28 validation. 

XII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIII. System Performance 

The system performance was acceptable for samples which underwent Stage 4 validation. 
Raw data were not reviewed for Stage 28 validation. 

XIV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to DU P RPD and results reported as EMPC and results exceeding calibration range, 
data were qualified as estimated in two samples. 

No results were rejected in this SDG. 
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Port of Portland, T 4 
Polychlorinated Dioxins/Dibenzofurans- Data Qualification Summary- SDG 1903103 

I Sample I Compound I Flag I AorP I Reason I 
T4-PDI2019-SC47-190522-01-03 1 ,2,3,4,6,7,8-HpCDD J (all detects) A Duplicate sample 

OCDD J (all detects) analysis (RPD) 
1 ,2,3,4,7,8-HxCDF J (all detects) 

T4-PDI2019-SC47-190522-01-03** All compounds reported as J (all detects) A Compound quantitation 
T 4-PDI2019-SC47 -190522-03-05 estimated maximum possible (EMPC) 

concentration (EMPC). 

Port of Portland, T4 
Polychlorinated Dioxins/Dibenzofurans - Laboratory Blank Data Qualification 
Summary - SDG 1903103 

No Sample Data Qualified in this SDG 
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LDC #: 46172A21 
SDG #: 1903103 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Vista AnCIIvtical Laboratory 

METHOD: HRGC/HRMS Polychlorinated Dioxins/Dibenzofurans (EPA Method 16138) 

Date: 1°/IIP/19 
Page:_lof_L 

Reviewer: f? 
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticc Ama I I Comments 

I. 

II. 

Ill. 

IV. 

V. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

Note: 

Sample receipUTechnical holding times A1A. 
HRGC/HRMS Instrument performance check A-

Initial calibration/ICV ..A,_A •lo ·f-W ,e W}!;~ 
A. 

I 

ContinuinQ calibration 

Laboratory Blanks b.. ~ 
Field blanks tJ . , 

Matrix spike/Matrix spike duplicates tJ&l 
' 

Laboratory control samples ~ of~ 

Field duplicates tl 
Labeled Compounds A 
Compound quantitation RULOQ/LODs ~J }( ~ Not reviewed for Stage 28 validation 

Target compound identification 

System perform a nee 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

A Not reviewed for StaQe 28 validation 

b.r Not reviewed for Staqe 28 validation 

.l::l 

ND = No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

FB = Field blank EB = Equipment blank 

**Indicates samples underwent Stage 4 review 

Client ID LabiD 

1 T4-PDI2019-SC47-190522-01-0~ 1903103-01 ** 

2 T4-PDI2019-SC47-190522-03-06 1903103-02 

3 T4-PDI2019-SC47-190522-01-0DUP 1903103-01 DUP 

4 ·~ 
5 

6 

7 

8 

lq 

Notes· 

L:\Anchor\Port of Portland- T4\46172A21W.wpd 1 

v . .~v :;.. sQ... 1; ""' + acA ~ ~ 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/22/19 

Sediment 05/22/19 

Sediment 05/22/19 

I 



VALIDATION FINDINGS CHECKLIST Page:_L_ofJ 
Reviewer: FT 

2nd Reviewer~-

Method: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Validation Area Yes No NA Findings/Comments 

I. Technical holding •imes 

All technical holding times were met. 
/ 

/ 
Cooler temperature criteria was met. 

II. GC/MS Instrument performance check 

Was PFK exact mass 380.9760 verified? 
7 

Were the retention time windows established for all homologues? --,. 
Was the chromatographic resolution between 2,3,7,8-TCDD and peaks representing 

/ any other unlabeled TCD 0 isomers < 25% ? 

Is the static resolving power at least 10,000 (10% valley definition)? / 

Was the mass resolution adequately check with PFK? / 

Was the presence of 1,2, ~.9-TCDD and 1,3,4,6,8-PeCDF verified? /1 

11/a. Initial calibration 

Was the initial calibration performed at 5 concentration levels? .........-i 

Were all percent relative standard deviations (%RSD) ~ 20/35% for unlabeled 
/ and labeled compounds? 

Did all calibration standart:ls meet the lon Abundance Ratio criteria? 
/ 

Was the signal to noise ratio for each target compound and labeled compound~ / 
10? 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration / 
for each instrument? 

Were all concentrations for the unlabeled compounds and for labeled compounds 
/ within QC limits (Method 1 6138, Table 6)? 

IV. Continuing calibration 

Was a continuing calibration performed at the beginning and end of each 12 hour 
'period? .........-

Were all concentrations for the unlabeled compounds and for labeled compounds / 
within QC limits (Method 16138, Table 6)? 

Did all continuing calibration standards meet the lon Abundance Ratio criteria? / 
V. Blanks 

Was a method blank associated with every sample in this SDG? ,.,..-
Was a method blank performed for each matrix and whenever a sample extraction / 
was performed? 

Was there contamination in the method blanks? / 

VI. Field blanks 

Were field blanks identified in this SDG? /-

Were target compounds detected in the field blanks? / 
/ 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) amd matrix spike duplicate (MSD) analyzed in this SDG? ~ v 1-

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
# 

I (RPD) within the QC limits? 

Level IV checklist_1613B rev02. wpd 



LDC #: q.lQ }11.- kv1 VALIDATION FINDINGS CHECKLIST Page:__Tof Y' 
Reviewer: FT 

2nd Reviewer:~ 

VIII. Laboratory control samples 

Was an LCS analyzed per extraction batch? / 
~ v 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / 
the QC limits? 

IX. Field duplicates 

Were field duplicate pairs identified in this SDG? 
_,-

Were target compounds t:1etected in the field duplicates? 
./ 

/ 

X. Labeled Compounds 

Were labeled compounds within the QC criteria? / 
Was the minimum S/N ratio of all labeled compound peaks > 1 0? / 

.,...,.... 

XI. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 

Were the correct internal standard (IS), quantitation ion and relative response factor 
/ (RRF) used to quantitate the compound? 

Were compound quantita tion and CRQLs adjusted to reflect all sample dilutions and 

/ 
/ 

dry weight factors applicable to level IV validation? 

XII. Target compound identification 

For 2,3,7,8 substituted congeners with associated labeled standards, were the 
retention times of the two quantitation peaks within -1 to 3 sec. of the RT of the 

/ 
~ 

labeled standard? 

For 2,3,7,8 substituted congeners without associated labeled standards, were the 
/ 

v 
relative retention times of the two quantitation peaks within 0.005 time units of the 
RRT measured in the routine calibration? 

For non-2,3,7,8 substituterl congeners, were the retention times of the two / 
quantitation peaks within RT established in the performance check solution? 

Did compound spectra contain all characteristic ions listed in the table attached? / 

/ 
I.-

Was the Jon Abundance Ratio for the two quantitation ions within criteria? 

Was the signal to noise ratio for each target compound ~2.5 and ~ 10 for the labeled / 
~ 

compound? 

Does the maximum intensity of each specified characteristic ion coincide within + 2 / 
v 

seconds (includes labeled standards}? -

For PCDF identification, was any signal (S/N ~ 2.5, at.:!:: seconds RT) detected in /~ 
the corresponding PCDPE channel? 

/ 
v 

Was an acceptable lock mass recorded and monitored? 

XIII. System performance _,.--
.,/' 

System performance was found to be acceptable. 

XIV. Overall assessment of data / 
/ 

Overall assessment of data was found to be acceptable. 

Level IV checklist_1613B rev02.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

A. 2,3,7,8-TCDD F. 1 ,2,3,4,6,7,8-HpCDD K. 1 ,2,3,4,7,8-HxCDF P. 1 ,2,3,4,7,8,9-HpCDF U. Total HpCDD 

B. 1 ,2,3,7,8-PeCDD G.OCDD L. 1 ,2,3,6,7,8-HxCDF Q.OCDF V. Total TCDF 

C. 1 ,2,3,4,7,8-HxCDD H. 2,3,7,8-TCDF M. 2,3,4,6,7,8-HxCDF R. Total TCDD W. Total PeCDF 

D. 1 ,2,3,6,7,8-HxCDD I. 1 ,2,3,7,8-PeCDF N. 1 ,2,3,7,8,9-HxCDF S. Total PeCDD X. Total HxCDF 

E. 1 ,2,3, 7,8,9-HxCDD J. 2,3,4,7,8-PeCDF 0. 1 ,2,3,4,6,7,8-HpCDF T. Total HxCDD Y. Total HpCDF 
.., 

Notes:----------------------------------------------------------------------~=================================== 

COMPNDList (3).wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Laboratory Duplicates 

METHOD: EPA Method 16138) 

Concentration _(ng/K_g}_ 

Compound 3 1 

F 1720 1040 

G 18300 11500 

K 72.3 48.3 

V:\FIELD DUPLICATES\Field Duplicates\FD_Organics\2019\46172A21 lab dup.wpd 

Page:_!ot_/ 
Reviewer: F 7 

2nd Reviewer: ~-

RPD (s: 35%) Qual 

49 -JrJetlf? ::r jrJ;L(-
46 ~ l 40 

[ ~/ 
~f\V 



LDC#: 'I ~/1;).~4..-1 VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Please see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

Page:~of_/ 
Reviewer: r? 

2nd Reviewer: g_ 
" 

k ~ N/A 

~ 
Were the correct internal standard (IS), quantitation ions and relative response factors (RRF) used to quantitate the compound? 
Compound quantitation and CRQLs were adjusted to reflect all sample dilutions and dry weight factors (if necessary). 

--·--··-- -·-- ·-·--

# Date Sample ID Finding Associated Samples Qualifications 

A \l all compounds reported as estimated Jdet/A 
maximum possible concentration (EMPC) 

Comments: See sample calculation verification worksheet for recalculations 
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LDC #: t( "'7 d.-A- 2 I VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Page:_~f_/ 
Reviewer:~ 

2nd Reviewer:~ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF =sum of the RRFs/number of standards 
%RSD = 1 00 * (SIX) 

Ax= Area of compound, 
Cx =Concentration of compound, 
S = Standard deviation of the RRFs, 

Ais = Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

# Standard ID 
Calibration 

Date Compound (Reference Internal 
Standard} 

"---.....&.--1 

Average 
RRF (initial} 

I RA~::~I~ul::~te:arl I 
Average RRF 

(initial} 

,... ___ __.. _ _. 

RRF 
(CS3 std} 

~::;~:rl ~~I Rp~:.:~ffirl 1 
ICAL DB 225 5/30/19 2,3, 7,8-TCDF C3C-2,3, 7,8-TCDF) 0.95 0.95 0.88 0.88 9.58 9.58 

confirmation 2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6, 7,8-HxCDD C3C-1 ,2,3,6, 7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpC[)D) 

nf'nl= f13f'_nf'nn\ 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nt"'nl= f13f'_nf'nn\ 

3 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2.~.7,8-TQQD) 

1 ,2,3,6, 7,8-HxCDD C3C-1 ,2,3,6, 7,8-tjxCDDl 

1 ,2,3,4,6, 7,8-HpCDD j 13C-1 ,2,4,6, 7,8,-HpCDD) 

OCDF C3C-OCDD) 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: Y'/7) A-~/ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

/ / 
Page:_of_ 

Reviewer: C/ 
2nd Reviewer: CJ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) Ax= Area of compound, 
Cx =Concentration of compound, 

Ais =Area of associated internal standard 
Cis= Concentration of internal standard average RRF = sum of the RRFs/number of standards 

%RSD = 100 *(SIX) S = Standard deviation of the RRFs, X = Mean of the RRFs 

# Standard ID 

ICAL ZB 5MS 

3 

Calibration 
Date 

9/23/19 

Compound (Reference Internal 
Standard} 

2,3, 7,8-TCDF C3C-2,3, 7,8-TCDF) 

roa ___ ......._ _ _. 

Average RRF 
(initial} 

0.78 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) II 0.83 

1 ,2,3,6, 7,8-HxCDD C3C-1 ,2,3,6, 7,8-HxCDD) II 0.82 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) II 0.83 

nr-n1= t13f"'_nr-nn\ II n 77 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6,7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nr-m: f13r-_nr-nm 

2,3,7,8-TCDF C3C-2,3,7,8-TQDF) 

2,3,7,8-TCDD C3C-2.~.7,8-Tg_DD) 

1 ,2,3,6, 7,8-HxCDD C3C-1 ,2,3,6, 7,8-HxCDDl 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6, 7,8,-HpCDD) 

OCDF C3C-OCDD) 

I RA~=al~ul=at,.rf I 
Average 

RRF (initial} 

0.78 

0.83 

0.82 

0.83 

n 77 

... 
RRF 

(CS3 std} 

0.82 

0.84 

0.81 

0.83 

n 71'\ 

r-;;,.~=a•~••l=at,.rfl~l Recalcula;:;J 

RRF I II 
(C~~~ %~0 ~ 

0.82 7.60 7.60 

0.84 4.06 4.06 

0.81 5.36 5.36 

0.83 5.28 5.28 

n 7&; "Q? "Q? 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: 'I /,j ?::lIt 2.-/ VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA Method 16138) 

Reviewer:._,"---. ) 

2nd Rev1ewer: C' _ 

The Relative Response Factor (RRF), average RRF, and percent relative standard deviation (%RSD) were recalculated for the compounds identified below using 
the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF =sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

Ax= Area of compound, 
Cx =Concentration of compound, 
S = Standard deviation of the RRFs, 

Ais =Area of associated internal standard 
Cis = Concentration of internal standard 
X = Mean of the RRFs 

"---..... -cL_JI ~eca•culaterf I• "-----'---' 

I R::;~::rl ;~I H-:~~::rl I 
# Standard ID 

ICAL ZB 5MS 

3 

Calibration 
Date 

10/9/19 

Compound (Reference Internal 
Standard) 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6, 7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C~1 ,2,4,6,7.~-HpCDD) 

n~n~ f13~~nffi 

2,3, 7,8-TCDF C3C-2,3, 7,8-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

1 ,2,3,6, 7,8-HxCDD C3C-1 ,2,3,6, 7,8-HxCDD) 

1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nf'nl= f13f'_()f'nn\ 

2,3,7,8-TCDF C3C_-_2,3,7~-TCDF) 

2,3,7,8-TCDD C3C-2,3,7,8-TCQ_D) 

1 ,2,3,6, 7,8-HxCDDJ13C-:1_,2,3,6, 7,8-HxCD[)}_ 

1 ,2,3,4,6, 7,8-HpCQD C3~1 ,2,4,6, 7,8,-HpGQQl 

OCDF C3C-OCDD) 

Average RRF 
(initial) 

0.95 

0.91 

0.94 

0.98 

_()05___-

Average RRF 
RRF (initial) (CS3 std) 

0.95 0.89 0.89 8.27 8.27 

0.91 0.87 0.87 7.55 7.55 

0.94 1.01 1.01 7.68 7.68 

0.98 0.95 0.95 5.84 5.84 

...ll..Q.Ii _____ l.Jl_g_1_ _fi_Qi__ - - --'LQn - - ~An_ 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: 'IIP!l~A-2/j VALIDATION FINDINGS WORKSHEET 
Continuing Calibration 

METHOD: HRGC/HRMS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

/ / 
Page: __ of __ 

Reviewer: FT 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

%Difference= 100 *(ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais =Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

D ~I Becalc••lated 

Calibration Actual Amount 

I 
Amount 

Standard ID Date Compound (Reference Internal Standard) {CC} 

1 <!.U/ \~~ .. , to/1. hj 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) \o. 0 ~·1"'-' ~·1? 
2,3,7,8-TCDD C3C-2,3,7,8-TCDD) j ~.,l) 9.~0 
1 ,2,3,6, 7,8-HxCDD C3C-1 ,2,3,6, 7,8-HxCDD) st>.O '\~ .1 41-1 
1 ,2,3,4,6, 7,8-HpCDD C3C-1 ,2,4,6, 7,8,-HpCDD) ,SO. 0 a+S" ·~ ~~·~ 

I nr.n1= t 13f"'J"'rnn\ IOU "1 ~.OJ q~,q 

I 2 leN ,., "'ltJ \0 1 "}\" 

I 

2,3,7,8-TCDF C3C-2,3,7,8-TCDF) 

W reCO 0\.. 2,3,7,8-TCDD (13C-2,3,7,8-TCDD) 
) Ot'\~ 1 ,2,3,6, 7,8-HxCDD C3C-1 ,2,3,6, 7,8-HxCDD) 

J 
1 ,2,3,4,6,7,8-HpCDD C3C-1 ,2,4,6,7,8,-HpCDD) 

nrn1= t13r_nrnn\ lOO \0~ \0~ 

3 ~vJ 0~1-~ \O ltol t1 2,3,7,8-TCDF C3C-2,3,7,8-TCDF) \0.0 \O.(.o ,o .. (o 

~ f? I 1 t3 to~\ 2,3,7,8-TCDD C3C-2,3,7,8-TCDD) 

~ 1 ,2,3,6, 7,8-HxCDD C3C-1 ,2,3,6,7,8-HxCDD) 

1 ,2,3,4,6, 7,8-HpCDD C3C-1 ,2,4,6, 7,8,-HpCDD) 

OCDF C3C-OCDD) 

IEJI Becalc1llated I 

I %0 I I %0 

Comments: Refer to Routine Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC #: l/ 417 ")..A- "2 I VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample Results Verification 

METHOD: GC/MS Dioxins/Dibenzofurans (EPA SW 846 Method 16138) 

Page:_1_of_1_ 

Reviewer:_.E.I 
2nd Reviewer: __ --=:=----

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratoy control sample and laboratory control sample duplicate (if applicable) were 
recalculated for the compounds identified below using the following calculation: 

% Recovery = 1 00 * SSC/SA Where: SSC = Spiked sample concentration 
SA = Spike added 

RPD = I LCS - LCSD I * 2/(LCS + LCSD) LCS = Laboraotry control sample percent recovery LCSD =Laboratory control sample duplicate percent recovery 

LCS ID: 'P9 :t. O,._L.\0 - 0 ff' 

Spike Spiked Sample I ICS II ICSD II I CSll CSD 

Ad~\k4\ Concen~\ation 
I II II ,.. -• ( V\( ( V\0\l~~ Percent Recove!l: Percent Recove!l: RPD 

1-t J -__; 
'-'~ 

I~~ ~~~n I~~ ... -• ~,:a,.:~ II' .... _. 
~,:a,.,. I,. ... -• g.,..,.,. ... 

2,3,7,8-TCDD "'ll. 0 '"'~ \'\-1 \J~ '\<o,4 q~.~ 

1,2,3, 7,8-PeCDD \O 0 "?>·? ~'?>-? ~2>·:? 
1,2,3,4, 7,8-HxCDD \00 q-:t.l ~1 .\ <;:1--\ 
1,2,3,4,7,8,9-HpCDF \OV \04 \0 ~ \0 4 ~ 

OCDF '2.00 ,II \'\'1.. ' 
_q~.~ '1;.~ NA-/ ..... 

I 
I 

Comments: Refer to Laboratory Control Sample findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT ---
2nd reviewer: 27' 

7r:,:: HRG::r::~ r:::~::~~::~::::::::; :n: ::::e:::n
1

1:~:~:v samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration= .(8J(U(DF) Example: 
(Ais)(RRF)(V 0 )(%S) 

Ax = Area of the characteristic ion (EICP) for the Sample I.D. ""-' oe,oo 
compound to be measured 

A is = Area of the characteristic ion (EICP) for the specific 
internal standard 

?> .l~'¥. \O..., [ wo:J(~v2 Is = Amount of internal standard added in nanograms (ng) Cone. = 

vo = Volume or weight of sample extract in milliliters (ml) or \· ;~ ~ \01, ( o.~S18~) ('a.?~ J ( o. ~ 
grams (g). 

RRF = Relative Response Factor (average) from the initial = 
calibration 

Df = Dilution Factor. l\ s \ c; V\~ '~:J 
%S = Percent solids, applicable to soil and solid matrices 

only. 

Reported Calculated 

# Sample 10 Compound 
concent\~o/ 

( f\~ 
Concen\~n 
(~ / Qualification 

~\ DCOO 
\1 ~ IJ 

\\51? D \\ s-\' 
1 .., 1,)( T~Of (..Oif\ \ 1~~9"' 1· s-1-0 

\ \ I 

' 
11-t ~.18 r~or - 4."tlo ~ \0 ~ { \o 0 ) -{~o ~ -
"'"'!' \.'t ~ ')(.\0 1 (0.9'-\1\o ) (JC/.. '). 6\ ('0.~) 

~ 7 ~ .. I 

- 1-S10 \1\.9\ \~ - .._) J 
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LDC#: 4lo\1-L EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by--$ 

Entered from Body or Sullllilary 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

lc. -All 

II. 

Ila. 

III. Reasonableness Checks 

Ilia. - Do all ND results have ND 

Illb. - Do all detect results have detect 

Illc. - If reason code:s are used, do all qualified results have reason 

code field ated, and vice versa? 

Illd. - Do blank concentrations in report match EDD, where data 

was due to blank? 

Ill e. - Is the detect flag set to "N" for all "U" qualified blank 
results? 

Illf. - Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

Illg. -Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

Illh. -Are there any lab "R" qualified data? I Are the entry columns 
blank for these results? 

Illi. -Are there any discrepancies between the data packet and the 
EDD? 

Anchor 

YIN Initial Comments/ Action 

Date:~/1 
Page:_l_of~ 

2nd Reviewer: 

dl, 

Notes: _________ *~s~e~e~d~is=cr~e~p~a~n=cy~sh~e~e~t ____________________________________________________________________________________ __ 

EDD Populatoin Checklist-Anchor (worrl).docx 
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LABORATORY DATA CONSULTANTS, INC. 
2701 Loker Ave. West, Suite 220, Carlsbad, CA 92010 Bus: 760-827-1100 Fax: 760-827-1099

Anchor QEA, LLC                October 24, 2019
1201 Third Ave. Suite 2600
Seattle, WA 98101
ATTN: Ms. Delaney Peterson
dpeterson@anchorqea.com

SUBJECT: Port of Portland, T4, Data Validation

Dear Ms. Peterson,

Enclosed are the final validation reports for the fractions listed below. These SDGs were received on
October 16, 2019. Attachment 1 is a summary of the samples that were reviewed for each analysis.

LDC Project #46182:

SDG # Fraction

A9I0305, A9I0309 Polynuclear Aromatic Hydrocarbons, Polychlorinated Biphenyls,
Wet Chemistry

The data validation was performed under Stage 2B & 4 guidelines. The analyses were validated
using the following documents, as applicable to each method:

! Appendix A to the Sampling Quality Assurance Project Plan for Terminal 4 Remedy;
March 2019

! USEPA National Functional Guidelines for Organic Superfund Methods Data Review;
January 2017

! USEPA National Functional Guidelines for Inorganic Superfund Methods Data Review;
January 2017

! EPA SW 846, Third Edition, Test Methods for Evaluating Solid Waste, update 1, July
1992; update IIA, August 1993; update II, September 1994; update IIB, January 1995;
update III, December 1996; update IIIA, April 1998; IIIB, November 2004; update IV,
February 2007; update V, July 2014

Please feel free to contact us if you have any questions.

Sincerely,

Christina Rink
crink@lab-data.com 
Project Manager/Senior Chemist

mailto:dpeterson@anchorqea.com
mailto:crink@lab-data.com


Shaded cells indicate Stage 4 validation (all other cells are Stage 2B validation). These sample counts do not include MS, MSD, or DUP's.   L:\Anchor\Port of Portland - T4\46182ST.wpd

1,209 pages-ADV 1 WEEK TAT Attachment 1

EDD Stage 2B 90/10 LDC #46182 (Anchor Environmental-Seattle WA / Port of Portland, T4, PDI)

 LDC SDG#
DATE
REC'D

(3)
DATE
DUE

SVOA
(8270D)

PCBs
(8082A)

TOC
(9060A)

Total
Solids
(PSEP)

  Matrix: Water/Sediment W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S W S

A A9I0305 10/16/19 10/23/19 0 4 - - 0 4 0 4

B A9I0309 10/16/19 10/23/19 0 1 0 1 0 1 0 1

B A9I0309 10/16/19 10/23/19 0 1 0 1 0 1 0 1

 Total J/CR 0 6 0 2 0 6 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20



LDC Report# 46182A2a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: October 17, 2019 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A910305 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T 4-PDI2019-SC24-190529-01-02 A910305-01 Sediment 05/29/19 
T 4-PDI2019-SC24-190529-02-2.2 A910305-02 Sediment 05/29/19 
T 4-PDI2019-SC25-190529-01-02 A910305-03 Sediment 05/29/19 
T 4-PDI2019-SC25-190529-02-2.21 A910305-04 Sediment 05/29/19 
T 4-PDI2019-SC25-190529-02-2.21 DUP A910305-04DUP Sediment 05/29/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

For compounds where average relative response factors (RRFs) were utilized, percent 
relative standard deviations (0/oRSD) were less than or equal to 20.0o/o. 

In the case where the laboratory used a calibration curve to evaluate the compounds, all 
coefficients of determination (~)were greater than or equal to 0.990. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (o/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (o/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

3 
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VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(

0/oR) were not within QC limits. No data were qualified for samples analyzed at greater 
than or equal to 5X dilution. 

VIII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Laboratory Control Sam pies 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sample I Compound I Finding I Flag I AorP I 
All samples in SDG A910305 Benzo(k)fluoranthene Peak separation for structural J (all detects) A 

isomers is insufficient for 
accurate quantification. 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

Raw data were not reviewed for Stage 28 validation. 

4 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to peak separation, data were qualified as estimated in four samples. 

No results were rejected in this SDG. 

5 
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Port of Portland, T 4 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 
A910305 

I Sample I Compound I Flaa I AorP I Reason I 
T 4-PDI2019-SC24-190529-01-02 Benzo(k)fluoranthene J (all detects) A Compound quantitation 
T 4-PDI2019-SC24-190529-02-2.2 (peak separation) 
T 4-PDI2019-SC25-190529-01-02 
T 4-PDI2019-SC25-190529-02-2.21 

Port of Portland, T 4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG A910305 

No Sample Data Qualified in this SDG 
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LDC #: 46182A2a 
SDG #: ~0305 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28 

Date: tD/tftJ/1'1 
Page:_Lof_l_ 

Reviewer: f} Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Sec:li"slatiles (EPA SW 846 Method 82700) 
f~\l 

2nd Reviewer:~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I 
I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

{V 

2'i--' 

3'V 
4 \ 
5 \ 
6 

7 

R 

I ~alidatico A[ea I I 
Sample receipUTechnical holding times .tar tA 
GC/MS Instrument performance check A- . 
Initial calibration/ICV b.tA 

0/o \'?V 
Continuing calibration ~ 

Laboratory Blanks ~ 
Field blanks N 
Surrogate spikes svJ 
Matrix spike/Matrix spike duplicates /QV..(J N_,./A 

I 

Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

T 4-PDI2019-SC24-190529-01-02 

T 4-PDI2019-SC24-190529-02-2.2 

T 4-PDI20 19-SC25-190529-0 1-02 

T4-PDI2019-SC25-190529-02-2.21 

T 4-PDI2019-SC25-190529-02-2.21 DUP 

b... Lc...--'"") 

tJ 

~ 
~w 

N 

N 

A 
NO = No compounds detected 
R = Rinsate 
FB = Field blank 

Notes· 

\ "l~o~~ G! \r'.> h~ 
1- Cl10 ~011 y ... Cit\\',. h~ 

L:\Anchor\Port of Portland- T4\46182A2aW.wpd 1 

Ccmmeots 

~ - 1.0 \of ~~() 
()ei(;W 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A910305-01 

A910305-02 

A910305-03 

A910305-04 

A910305-04DUP 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/29/19 

Sediment 05/29/19 

Sediment 05/29/19 

Sediment 05/29/19 

Sediment 05/29/19 

I 



LDC #: ~(p l Qj~ A~ 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

N 

Reviewer: 
2nd Reviewer: 



LDC #: ~lo \ tO '2.. ~lo..v VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported Rls 

METHOD: GC/MS BNA (EPA SW 846 Method 8270C) 

Page:_/ of~ 
Reviewer: FT 

2nd Reviewer:C:::,. 
~ 

Please see ~ualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
~} Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
~ Were compound quantitation and Rls adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Date Compound Finding Associated Samples Qualifications 

U\.\U feo.\<.. 6-e. pct(OI." 0 V'\ .J.or ?. \\ ~~/A a\\ ~\ 
! ) 

S -\"r\A C--\-ur 0\ \ \~0 VY\-et '::::> \) 

if\ C;,v-~ l- \c~ J.cr 
',J~ ~ . 

~ L (.A..v('o.-\ .e. ~ t.A'\ (\ Tl ~' "-;:t\ () Y\ 

u ,\ 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.wpd 



LDC Report# 46182A6 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: October 17,2019 

Parameters: Wet Chern istry 

Validation Level: Stage 28 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A910305 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T 4-PDI2019-SC24-190529-01-02 A910305-01 Sediment 05/29/19 
T 4-PDI2019-SC24-190529-02-2.2 A910305-02 Sediment 05/29/19 
T 4-PDI2019-SC25-190529-01-02 A910305-03 Sediment 05/29/19 
T 4-PDI2019-SC25-190529-02-2.21 A910305-04 Sediment 05/29/19 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A Modified 
Total Solids by Puget Sound Estuary Protocols (PSEP) 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

Raw data were not reviewed for Stage 28 validation. 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

4 
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Port of Portland, T 4 
Wet Chemistry - Data Qualification Summary - SDG A910305 

No Sample Data Qualified in this SDG 

Port of Portland, T 4 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG A910305 

No Sample Data Qualified in this SDG 
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LDC #: 46182A6 VALIDATION COMPLETENESS WORKSHEET 
SDG #: -AitJ305 A9I0~05 Stage 28 
Laboratory: Apex Laboratories. LLC 

METHOD: (Analyte) TOC (EPA SW 846 9060A Modified). Total Solids (PSEP 1~ • 

Date:~Cj' 
Page:~of_\_ 

Reviewer:~ 
2nd Reviewer:___ft::_ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

)(I 

Note: 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1L1 

''· ... ..... Araa 

Sample receipt/Technical holding times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

()vor<:>ll nf rl:=~t::~ 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

Client ID 

T4-PDI2019-SC24-190529-01-02 

T 4-PDI2019-SC24-190529-02-2.2 

T 4-PDI20 19-SC25-190529-0 1-02 

T4-PDI2019-SC25-190529-02-2.21 

iA-A 
4 
A 
A 
tl 
I\ I 
IV' 
A [_(_~ 
IV' -

N 

./>( 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

C1 

'f\6_~ 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

Lab ID 

A910305-01 

A910305-02 

A910305-03 

A910305-04 

.... 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/29/19 

Sediment 05/29/19 

Sediment 05/29/19 

Sediment 05/29/19 

Notes: ____________________________________________________________________________________ ___ 
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LDC #: l-'1 0l ~aA0 VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are applicable to each sample. 

S::~mniP- ID ParamP-tP-r ....-...~ 

{-'-\ pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKNrQ Cr6+ C104 ( /S) 
"-"""" '---"'"'~ 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

_pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ C104 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F N0::1 NO? 804 O-P04 Alk CN NH::1 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TD8 Cl F N0::1 N02 804 O-P04 Alk CN NH::1 TKN TOC Cr6+ C104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

_pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ C104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

_pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ C104 

pH TD8 Cl F N0::1 NO? 804 O-P04 Alk CN NH::1 TKN TOC Cr6+ CI04 

pH TD8 Cl F N0::1 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TD8 Cl F N0::1 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

_pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKN TOC Cr6+ C104 

pH TD8 Cl F N0::1 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ C104 

nH TnS f:l F NO. NO SO 0-PO Alk f:N NH TKN TOr. f:r6+ f:IO 

Page:_1_of_1_ 

Reviewer: CR 
2nd reviewer: /l6?: 

Comments: _____________________________________ _ 
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LDC Report# 4618282a 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: October 17, 2019 

Parameters: Polynuclear Aromatic Hydrocarbons 

Validation Level: Stage 28 & 4 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A910309 

Laboratory Sample 
Sample Identification Identification 

T 4-PDI2019-SC26-190530-01-02** A910309-01 ** 
T 4-PDI2019-SC26-190530-02-2.27 A910309-02 

**Indicates sample underwent Stage 4 validation 
1 

V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\46182B2A_A34.DOC 

Matrix 
Sediment 
Sediment 

Collection 
Date 

05/30/19 
05/30/19 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polynuclear Aromatic Hydrocarbons (PAHs) by Environmental Protection Agency (EPA) 
SW 846 Method 8270D 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. GC/MS Instrument Performance Check 

A decafluorotriphenylphosphine (DFTPP) tune was performed at 12 hour intervals. 

All ion abundance requirements were met. 

Ill. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (Ofc,RSD) were less than or equal to 20.0°/o for 
all compounds. 

Average relative response factors (RRF) for all compounds were within validation 
criteria. 

The percent differences (Ofc,D) of the initial calibration verification (ICV) standard were 
less than or equal to 30.0°/o for all compounds. 

IV. Continuing Calibration 

Continuing calibration was performed at the required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

All of the continuing calibration relative response factors (RRF) were within validation 
criteria. 

V. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

VI. Field Blanks 

No field blanks were identified in this SDG. 

VII. Surrogates 

Surrogates were added to all samples as required by the method. Surrogate recoveries 
(

0/oR) were not within QC limits. No data were qualified for samples analyzed at greater 
than or equal to 5X dilution. 

3 
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VIII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

IX. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (0/oR) were within QC limits. 

X. Field Duplicates 

No field duplicates were identified in this SDG. 

XI. Internal Standards 

All internal standard areas and retention times were within QC limits. 

XII. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Sample I Compound I Finding I Flag I AorP I 
All samples in SDG A910309 Benzo(k)fluoranthene Peak separation for structural J (all detects) A 

isomers is insufficient for 
accurate quantification. 

Raw data were not reviewed for Stage 28 validation. 

XIII. Target Compound Identifications 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XIV. System Performance 

The system performance was acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

4 
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XV. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to peak separation, data were qualified as estimated in two samples. 

No results were rejected in this SDG. 

5 
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Port of Portland, T 4 
Polynuclear Aromatic Hydrocarbons - Data Qualification Summary - SDG 
A910309 

I Sample I Compound I Fla~ I AorP I Reason I 
T 4-PDI2019-SC26-190530-01-02** Benzo(k )fl uoranthene J (all detects) A Compound quantitation 
T4-PDI2019-SC26-190530-02-2.27 (peak separation) 

Port of Portland, T 4 
Polynuclear Aromatic Hydrocarbons - Laboratory Blank Data Qualification 
Summary - SDG A910309 

No Sample Data Qualified in this SDG 

6 
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LDC #:~.46182B2a 
SDG #: A'J0309 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Apex Laboratories. LLC 

METHOD: GC/MS Se111ivolatiles (EPA SW 846 Method 82700) 
rAH 

Date: 1° /tto //'; 
Page:_Lof_/ 

Reviewer:~_ 
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidaticn A[ea I I Comments 

I. 

II. 

Ill. 

IV. 

v. 

VI. 

VII. 

VIII. 

IX. 

X. 

XI. 

XII. 

XIII. 

XIV. 

XV. 

Note: 

Sample receipUTechnical holding times ~lA. 

GC/MS Instrument performance check A 
Initial calibration/ICV ~lA. 

0/o P>O 6 w 
Continuing calibration A 
Laboratory Blanks A 
Field blanks tJ 
Surrogate spikes ~vJ 

Matrix spike/Matrix spike duplicates /().){) ~ ~qi. o~oc; -o40\A\ 
Laboratory control samples 

Field duplicates 

Internal standards 

Compound quantitation RULOQ/LODs 

Target compound identification 

System performance 

Overall assessment of data 

A = Acceptable 

A U!...) 

N 
~ 

s\AJ Not reviewed for Stage 28 validation 

A. Not reviewed for Stage 28 validation 

b. Not reviewed for Stage 28 validation 

p. 
ND =No compounds detected 
R = Rinsate 

D = Duplicate 
TB = Trip blank 

\v.l 
CCAJ 

N = Not provided/applicable 
SW = See worksheet FB = Field blank EB = Equipment blank 

d Indicates sam~le un erwent s tage 4 ld va i ation 

Client ID LabiD 

1t T 4-PDI20 19-SC26-190530-0 1-02** A910309-01** 
~ 

2 T 4-PDI2019-SC26-190530-02-2.27 A910309-02 

3 

4 

5 

6 

7 

Notes· 

L:\Anchor\Port of Portland- T4\46182B2aW.wpd 1 

'=-~D 
!:::. z_O 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/30/19 

Sediment 05/30/19 

I 



LDC#: VALIDATION FINDINGS CHECKLIST 

Method: Semivolatiles (EPA SW 846 Method 82700) 

Validation Area Yes No 

I. Technical holding times 

Were all technical holding times met? / 

Was cooler temperature criteria met? / 

II. GCIMS Instrument performance check 

Were the DFTPP p~rformance results reviewed and found to be within the specified 
/ criteria? 

/ 
1--' 

Were all samples analyzed within the 12 hour clock criteria? 

11/a. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analysis? / 

Were all percent relative standard deviations (%RSD) ~ 20% and relative response / 
factors (RRF) within method criteria? 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the curve 
fit acceptance criteria of> 0.990? 

11/b. Initial Calibration Verification 

Was an initial calibration verification standard analyzed after each initial calibration / 
for each instrument? 

Were all percent differences (%0) < 30%? / 
IV. Continuing calibration 

Was a continuing calibration standard analyzed at least once every 12 hours for / 
each instrument? 

Were all percent differences (%0) ~ 20% and relative response factors (RRF) within / method criteria? 

V. Laboratory Blanks 

Was a laboratory blank associated with every sample in this SDG? / 

Was a laboratory blank analyzed at least once every 12 hours for each matrix and 
/ concentration? 

Was there contamination in the laboratory blanks? If yes, please see the blanks 
validation findings worksheet. / 

VI. Field blanks 

Were field blanks were identified in this SDG? / 

Were target compounds detected in the field blanks? 

VII. Surrogate spikes 

Were all surrogate percent recovery (%R) within QC limits? / 

If 2 or more base neutral or acid surrogates were outside QC limits, was a 
reanalysis performed to confirm %R? 

If any percent recoveries (%R) was less than 10%, was a reanalysis performed to 
confirm %R? 

VIR Matrix spike/Matrix spike duplicates 

Were matrix soike (MS) and matrix soike duolicate (MSD) analvzed in this SDG? 

Level IV Checklist_8270D_rev02.wpd 

NA 

/( 

/'r-

_,...-

/ 

L_ 

/ 

Page:_1_of_2_ 
Reviewer:_._FT_,__ __ 

2nd Reviewer: ~-

Findings/Comments 



LDC #: lilP l ~ '2.. S 1ov VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No 

Were the MS/MSD percent recoveries (%R) and the relative percent differences 
(RPD) within the QC limits? 

IX. Laboratory control samples 

Was an LCS analyzed per extraction batch? / 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) within / 
the QC limits? 

X Field duplicates 

Were field duplicate pairs identified in this SDG? /" 

Were target compounds detected in the field duplicates? 

XI. Internal standards 

Were internal standard area counts within -50% to +1 00% of the associated / 
calibration standard? 

Were retention times within + 30 seconds of the associated calibration standard? / 
XII. Compound quantitation 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? /~ 

Were the correct internal standard (IS), quantitation ion and relative response factor /"' 
(RRF) used to quantitate the compound? 

Were compound quantitation and Rls adjusted to reflect all sample dilutions and / 
~ 

dry weight factors applicable to level IV validation? 

XIII. Target compound identification 

Were relative retention times (RRT's} within + 0.06 RRT units of the standard? 
/f.-

Did compound spectra meet specified EPA "Functional Guidelines" criteria? / 

Were chromatogram_peaks verified and accounted for? /" 

XIV. System performance 

System performance was found to be acceptable. .~ 
XV. Overall assessment of data 

Overall assessment of data was found to be acce_ptable. / 

Level IV Checklist_8270D_rev02.wpd 

NA 

/ 

/ 

Page:_2_of_L 
Reviewer: FT 

2nd Reviewer:~ 

Findings/Comments 



VALIDATION FINDINGS WORKSHEET 
METHOD: GC/MS SVOA 
- ------~------- --

I A. Phenol CC. Dimethylphthalate EEE. Bis(2-ethylhexyl)phthalate GGGG. C30-Hopane 11. Methyl methanesulfonate 

B. Bis (2-chloroethyl) ether DO. Acenaphthylene FFF. Di-n-octylphthalate HHHH. 1-Methylphenanthrene J 1. Ethyl methanesulfonate 

C. 2-Chlorophenol EE. 2,6-Dinitrotoluene GGG. Benzo(b)fluoranthene 1111. 1,4-Dioxane K1. o,o',o"-Triethylphosphorothioate 

D. 1 ,3-Dichlorobenzene FF. 3-Nitroaniline HHH. Benzo{k)fluoranthene JJJJ. Acetophenone L 1. n-Phenylene diamine 

E. 1 A-Dichlorobenzene GG. Acenaphthene Ill. Benzo(a)pyrene KKKK. Atrazine M 1. 1 A-Naphthoquinone 

F. 1 ,2-Dichlorobenzene HH. 2,4-Dinitrophenol JJJ. lndeno(1 ,2,3-cd)pyrene LLLL. Benzaldehyde N 1. N-Nitro-o-toluidine 

G. 2-Methylphenol II. 4-Nitrophenol KKK. Dibenz{a,h)anthracene MMMM. Caprolactam 01. 1,3,5-Trinitrobenzene 

H. 2,2'-0xybis(1-chloropropane) JJ. Dibenzofuran LLL. Benzo(g,h,i)perylene NNNN. 2,6-Dichlorophenol P1. Pentachlorobenzene 

I. 4-Methylphenol KK. 2,4-Dinitrotoluene MMM. Bis(2-Chloroisopropyl)ether 0000. 1 ,2-Diphenylhydrazine Q 1. 4-Aminobiphenyl 

J. N-Nitroso-di-n-propylamine LL. Diethylphthalate NNN. Aniline PPPP. 3-Methylphenol R 1. 2-Naphthylamine 

K. Hexachloroethane MM. 4-Chlorophenyl-phenyl ether 000. N-Nitrosodimethylamine QQQQ. 3&4-Methylphenol S1. Triphenylene 

L. Nitrobenzene NN. Fluorene PPP. Benzoic Acid RRRR. 4-Dimethyldibenzothiophene (4MDT) T1. Octachlorostyrene 

M. lsophorone 00. 4-Nitroaniline QQQ. Benzyl alcohol SSSS. 2/3-Dimethyldibenzothiophene (4MDT) U1. Famphur 

' N. 2-Nitrophenol PP. 4,6-Dinitro-2-methylphenol RRR. Pyridine TTTT. 1-Methyldibenzothiophene (1MDT) V1. 1 A-phenylenediamine 

0. 2,4-Dimethylphenol QQ. N-Nitrosodiphenylamine SSS. Benzidine UUUU .. 2,3,4,6-Tetrachlorophenol W1. Methapyrilene 

P. Bis(2-chloroethoxy)methane RR. 4-Bromophenyl-phenylether TTT. 1-Methylnaphthalene VWV. 1 ,2,4,5-Tetrachlorobenzene X1. Pentachloroethane 

Q. 2,4-Dichlorophenol SS. Hexachlorobenzene U UU. Benzo(b )thiophene wwww .. 2-Picoline Y1. 3,3'-Dimethylbenzidine 

R. 1 ,2,4-Trichlorobenzene TT. Pentachlorophenol VW. Benzonaphthothiophene XXXX. 3-Methylcholanthrene Z1. o-Toluidine 

S. Naphthalene UU. Phenanthrene WWW. Benzo(e)pyrene YYYY. a,a-Dimethylphenethylamine A2. 1-Naphthylamine 

T. 4-Chloroaniline W. Anthracene XXX. 2, 6-Dimethylnaphthalene ZZZZ. Hexachloropropene B2. 4-Aminobiphenyl 

U. Hexachlorobutadiene WW. Carbazole YYY. 2,3,5-Trimethylnaphthalene A 1. N-Nitrosodiethylamine C2. 4-Nitroquinoline-1-oxide 

V. 4-Chloro-3-methylphenol XX. Di-n-butylphthalate ZZZ. Perylene B 1. N-Nitrosodi-n-butylamine 02. Hexachloropene 

W. 2-Methylnaphthalene YY. Fluoranthene AAAA. Dibenzothiophene C1. N-Nitrosomethylethylamine E2. Bis (2-chloro-1-methylethyl) ether 

X. Hexachlorocyclopentadiene ZZ. Pyrene BBBB. Benzo(a)fluoranthene 01. N-Nitrosomorpholine F2. Bifenthrin 

Y. 2,4,6-Trichlorophenol AAA. Butylbenzylphthalate CCCC. Benzo(b)fluorene E1. N-Nitrosopyrrolidine G2. Cyfluthrin 

! Z. 2,4,5-Trichlorophenol BBB. 3,3'-Dichlorobenzidine DODD. cis/trans-Decalin F1. Phenacetin H2. Cypermethrin 

AA. 2-Chloronaphthalene CCC. Benzo(a)anthracene EEEE. Biphenyl G1. 2-Acetylaminofluorene 12. Permethrin (cis/trans) 

BB. 2-Nitroaniline ODD. Chrysene FFFF. Retene H 1. Pronamide J2. 5-Nitro-o-toluidine 

COMPNDL_SVOA long list plus.wpd 



LDC#: l/i.P/~~ ,dol'l,.. VALIDATION FINDINGS WORKSHEET 
Surrogate Recovery 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 
Please see aualification below for all 
........ 

Y N WA\ 

d "N". N licabl d 

y N N/W If any %R was less than 10 percent, was a reanalysis performed to confirm %R? 

# Sample ID 

A\' 

I 

I 

(NBZ) = Nitrobenzene - d5 
(FBP) = 2-Fiuorobiphenyl 
(TPH) = Terphenyl- d14 

Surrogate 

2u. nv g._~ \-t.o 
IJ 

(2FP) = 2-Fiuorophenol 
(TBP) = 2,4,6 -Tribromophenol 
(2CP) = 2-Chlorophenol - d4 

e~\de 
%R (Limits) 

\; M~ +- ( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

( 

Page:~f_/ 
Reviewer: FT 

2nd Reviewer: CJ-

Qualifications 

) oJ O.,IA~ .,~~ vL-
) n .. 
) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 

) 
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) 

) 

) 

) 

) 

) I 

) 
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LDC #: t/ ~I~ Z ./3 ()Cf./ 

METHOD: GC/MS SVOA (EPA SW 846 Method 82700) 

VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and CRQLs 

/ 
Page: __ of __ / 

Reviewer: FT 
2nd Reviewer: .c:::::::l 

~e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 

1 • N/A Were the correct internal standard (IS), quantitation ion and relative response factor (RRF) used to quantitate the compound? 
N N/A Were compound quantitation and CRQLs adjusted to reflect all sample dilutions and dry weight factors applicable to level IV validation? 

# Sample ID Compound Finding Qualifications 

,b.\\ ~~1~ f~q~ &e.\?~ rei\~ ~ jo{ 1J.M7 L~ -4).\l). 

.s1v' \;\ e .. :~. c ~ \ _J 
\~OW\lj~ 

~ \.., \ l'\ ':7\..\... \¥.~\ t: V\ \ 

' koc- 0\,t.eu;(Gll. ~ 

~~""-\--\ -C-\ ~1\0 V1 
v -l 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA.wpd 



LDC #: y&:;/~:2-,/3 ;>~ 

METHOD: GCMS 82700 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

Page: __ lat __ / 
Reviewer: FT 

2nd Reviewer: C2 _ 

The calibration factors (RRFF), average RRFF, and relative standard deviation (%RSD) were recalculated for compounds identified below using the following calculations: 

RRF = (Ax)(Cis)/(Ais)(Cx) 
average RRF = sum of the RRFs/number of standards 
%RSD = 100 * (SIX) 

-------- - -

Calibration 

# Standard ID Date Compound 

I CAL 1/30/2019 s 
GCMS25 GG 

uu 
DOD 

Ill 

LLL 

013019 gcmsS 

Where: 

Reported Recalculated 

(RRF1 OOOng/ml std) (RRF 1 OOOng/ml std) 

1.063 1.063 

1.331 1.331 

1.114 1.114 

1.079 1.079 

1.016 1.016 

1.138 1.138 

Ax = Area of compound 

Cx = Concentration of compound 
S = Standard deviation of the RRFs 
X = Mean of the RRF s 
Ais = Area of associated internal standard 
Cis = Concentration of internal Standard 

- - - --

Reported Recalculated Reported 

AverageRRF Average RRF %RSD 

(Initial) (Initial) 

1.067 1.067 5.54 

1.321 1.321 5.95 

1.098 1.098 6.05 

1.075 1.075 1.52 

0.959 0.959 12.80 

1.079 1.079 6.88 

Recalculated 

%RSD 

5.54 

5.95 

6.05 

1.52 

12.80 

6.88 



LOC #: 'lfo//?2 ~;)q__ VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer:_E.I 
2nd Reviewer: ~ 

The percent difference (%0) of the initial calibration average Relative Response Factors (RRFs) and the continuing calibration RRFs were recalculated for the 
compounds identified below using the following calculation: 

% Difference = 100 * (ave. RRF- RRF)/ave. RRF 
RRF = (Ax)(Cis)/(Ais)(Cx) 

----- --

Where: ave. RRF = initial calibration average RRF 
RRF = continuing calibration RRF 
Ax= Area of compound, Ais = Area of associated internal standard 
Cx =Concentration of compound, Cis= Concentration of internal standard 

----- ----

I Reported I Recalculated 

Standard ID Calibration Compound (Internal Standard) Average RRF RRF RRF 
# Date (Initial) (CC) 

A (CC) 

1 ~e~ ~ \l~ ''" s (1st IS) \.olD"'1 +4( \.0110~~ \ It .!' -Ta. .1 \.O't~ .. 
~{;J {2"d IS) 1· ~2- 1 l. ?SlP~ll \ ·'?S"{, 

~~~ .... 
U\.A (3'd IS) \.09~ I \· \ \1f>Z.? l. \\10 
ooo .-

1·\0~~"'i 1.\0L\v (4th IS) ).()1'o 

::t: I. I (5th IS) O,q;~ \.\ ·~;~1\~ \ . l ?J-, 1 
~L \.... (6th IS) \.Oj~ 4 1~ \. 01-\1.4&.1~ f.02,\., 

2 (1st IS) 

(2nd IS) 

(3'd IS) 

(4th IS) 

(51h IS) 

(6th IS) 

3 (1st IS) 

(2"d IS) 

(3'd IS) 

(4th IS) 

(5th IS) 

(6th IS) 

II Reported I Recalculated I 
I 

%0 
I 

%0 
I 

l·7 \.1 
r"' ~l .. 1 2.. .[()~ 

\. ~ f.~ I 

1--~ ~,cf 

1 ct. z... I ":,.._, 

'·'"' 
(. ?,.} 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC.wpd 



LDC#: VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

METHOD: GC/MS Semivolatiles (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: FT / 
2nd reviewer: ~ 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

% Recovery: SF/SS * 100 

Sample ID: ~ \O ooo~ 9\.. 

Surrogate 
Spiked 

Nitrobenzene-dS ,._~o 

2-Fiuorobiphenyl 

T erphenyl-d 14 'L5Q0 

Phenol-dS 

2-Fiuorophenol 

2.4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

S I ID ampe 

Surrogate 
Spiked 

N itrobenzene-dS 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2.4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

Sample ID: 

Surrogate 
Spiked 

Nitrobenzene-dS 

2-Fiuorobiphenyl 

T erphenyl-d 14 

Phenol-dS 

2-Fiuorophenol 

2,4,6-Tribromophenol 

2-Chlorophenol-d4 

1 ,2-Dichlorobenzene-d4 

SURRCALC.wpd 

Where: SF= Surrogate Found 
SS = Surrogate Spiked 

Percent 
Surrogate Recovery 

Found Reported 

O·tl""1 ~1 
- -

o.-z. ~ ~\ 

Perce.nt 
Surrogate Recovery 

Found Reported 

Percent 
Surrogate Recovery 

Found Reported 

Percent 
Recovery Percent 

Recalculated Difference 

,q, 0 

'\"l-- I 

Percent 
Recovery Percent 

Recalculated Difference 

Percent 
Recovery Percent 

Recalculated Difference 



LDC #: I{ /c;/fg"lj3~g_ VALIDATION FINDINGS WORKSHEET 
Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

Page:_1_of_1_ 

Reviewer: ____EI 
2nd Reviewer: ~ 

The percent recoveries (%R) and Relative Percent Difference (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for the 
compounds identified below using the following calculation: 

% Recovery = 1 00 * (SC/SA Where: SSC = Spike concentration 
SA = Spike added 

RPD = I LCSC - LCSDC I * 2/(LCSC + LCSDC) LCSC = Laboratory control sample concentration LCSDC = Laboratory control sample duplicate concentration 

LCS/LCSD samples: qo~o~~- P'=> ) 

I I 
Spike Spike I I CS II I CSD II 
Add\~0)(} Concen\~~ I II II Compound ( \,4( \ ( ~0 Percent Recove!1 Percent Recove!1 

P~-::;;;r;,, ;~\·~t: \;~~{~!~·~~),·~:u~;r~~~r~l::~ij;J:i J!#~m '~ 
v ....... 

Yr.~n I.CS 1 r.~n I r.~ .... ~01"'!211"' .... 
R,::.r-~lr-

.... 

Phenol 

N-Nitroso-di-n-propylamine 

4-Chloro-3-methylphenol v 
Acenaphthene S:?1? tJA- tt~1 tJtl ot? 93 / 
Pentachlorophenol 

y 
Pyrene 5'b?J ~- 9tr 1_ lO~ 10? N~ 

/ 
-- ----~ --- --~---- -------

I CS£1 CSD I 
RPD I 

-• Rol"'~l,..., 1l!2foti 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicates findings worksheet for list of qualifications and associated samples when reported 
results do not aqree within 10.0% of the recalculated results. 

LCSCLC.wpd 



VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Page:_1_of_1_ 

Reviewer: FT 
2nd reviewer: ~ 

METHOD: GC/MS BNA (EPA SW 846 Method 82700) 

£ J w • Were all reported results recalculated and verified for all level IV samples? 
~ Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (&HisHVtHDF}(2. 0} Example: 
(A;s)(RRF)(V0 )(Vi)(%S) 

~\ :t t! 
Ax = Area of the characteristic ion (EICP) for the Sample I.D. 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 

c~; ( \0 oov) internal standard 
( 2-0c!J 0 ) 

Is = Amount of internal standard added in nanograms (ng) Cone.= ~0 ~ \1'-2..-
vo = Volume or weight of sample extract in milliliters (ml) or ~~ :L.C31 ( o.~ S'1 ) (\S.o1. J (O.b~? J 

grams (g). 

VI = Volume of extract injected in microliters (ul) = 

vt = Volume of the concentrated extract in microliters (ul) qt. 2 s t-e ~() \¥o( 
Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

2.0 = Factor of 2 to account for GPC cleanup \O ooc Y. oL c = (,,. ~ 
Reported Calculated 

# Sample ID Compound 
Concentr\'tion 

(VI~ ~-v' C~n~::\~:/ Qualification 
" \1 \1 

*"' !:ti '\1'1.00 0 DJ'Y1..t;'10 

RECALC.wpd 



LDC Report# 4618283b 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T 4 

LDC Report Date: October 17,2019 

Parameters: Polychlorinated Biphenyls 

Validation Level: Stage 28 & 4 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A910309 

Laboratory Sample Collection 
Sample Identification Identification Matrix Date 

T 4-PDI2019-SC26-190530-01-02** A910309-01 ** Sediment 05/30/19 
T 4-PDI2019-SC26-190530-02-2.27 A910309-02 Sediment 05/30/19 
T 4-PDI2019-SC26-190530-01-02DUP A910309-01 DUP Sediment 05/30/19 
T 4-PDI2019-SC26-190530-02-2.27MS A910309-02MS Sediment 05/30/19 

**Indicates sample underwent Stage 4 validation 

1 
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Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Organic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following method: 

Polychlorinated Biphenyls (PCBs) by Environmental Protection Agency (EPA) SW 846 
Method 8082A 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified as P (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

2 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition and cooler temperatures upon receipt met 
validation criteria. 

All technical holding time requirements were met. 

II. Initial Calibration and Initial Calibration Verification 

An initial calibration was performed as required by the method. 

The percent relative standard deviations (o/oRSD) were less than or equal to 20.0°/o for 
all compounds. 

The percent differences (0/oD) of the initial calibration verification (ICV) standard were 
less than or equal to 20.0°/o for all compounds. 

Ill. Continuing Calibration 

Continuing calibration was performed at required frequencies. 

The percent differences (0/oD) were less than or equal to 20.0°/o for all compounds. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the method. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Surrogates 

Surrogates were added to all samples as required by the method. All surrogate 
recoveries (0/oR) were within QC limits with the following exceptions: 

Affected 
Sample Column Surrogate %R (Limits) Compound Flag AorP 

T 4-PDI2019-SC26-190530-01-02** Rear column Decachlorobiphenyl 19 (60-125) All compounds J (all detects) 
UJ (all non-detects) 

VII. Matrix Spike/Matrix Spike Duplicates/Duplicate Sample Analysis 

Matrix spike (MS) sample analysis was performed on an associated project sample. 
Percent recoveries (o/oR) were within QC limits with the following exceptions: 

3 
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Spike ID 
(Associated Samples) Compound %R (Limits) Flag AorP 

T 4-PDI2019-SC26-190530-02-2.27MS Aroclor-1260 46 (50-150) J (all detects) A 
(T 4-P Dl20 19-SC26-190530-02-2 .27} 

Duplicate (DUP) sample analysis was performed on an associated project sample. 
Results were within QC limits. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the method. Percent 
recoveries (o/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Compound Quantitation 

All compound quantitations were within validation criteria with the following exceptions: 

I Samele I Compound I Finding I Flag I AorP I 
T 4-PDI2019-SC26-190530-01-02** Aroclor-1242 Results were estimated due to the J (all detects) A 

Aroclor-1260 presence of multiple PCB Aroclors J (all detects) 
or matrix interference. 

Raw data were not reviewed for Stage 28 validation. 

XI. Target Compound Identification 

All target compound identifications met validation criteria for samples which underwent 
Stage 4 validation. Raw data were not reviewed for Stage 28 validation. 

XII. Overall Assessment of Data 

The analysis was conducted within all specifications of the method. 

Due to surrogate 0/oR, MS 0/oR, and matrix interference, data were qualified as estimated 
in two samples. 

No results were rejected in this SDG. 

4 
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Port of Portland, T 4 
Polychlorinated Biphenyls - Data Qualification Summary- SDG A910309 

I Sample I Compound I Flaa I AorP I Reason I 
T 4-PDI2019-SC26-190530-01-02** All compounds J (all detects) p Surrogates (%R) 

UJ (all non-
detects) 

T4-PDI2019-SC26-190530-02-2.27 Aroclor -1260 J (all detects) A Matrix spike (%R) 

T 4-PDI2019-SC26-190530-01-02** Aroclor -1242 J (all detects) A Compound quantitation 
Aroclor-1260 J (all detects) (matrix interference) 

Port of Portland, T 4 
Polychlorinated Biphenyls - Laboratory Blank Data Qualification Summary - SDG 
A910309 

No Sample Data Qualified in this SDG 

5 
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LDC #: 4618283b 
SDG #: AI0309 

VALIDATION COMPLETENESS WORKSHEET 
Stage 28/4 

Laboratory: Apex Laboratories. LLC 

METHOD: GC Polychlorinated Biphenyls (EPA SW846 Method 8082A) 

Date: 1° ~(p IJi 
Page:~of_/ , 

Reviewer:~ 
2nd Reviewer~ 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I I llalidatioo Ama I I Comments 

I. Sample receipt/Technical holding times AtA 
II. Initial calibration/ICV A t..A 0/o ~v /,c.-~ ~ "21) -
Ill. Continuing calibration A- d..Ol ~ 2iJ -
IV. Laboratory Blanks A 
v. Field blanks N 
VI. Surrogate spikes svJ 

VII. Matrix spike/Matrix spike duplicates /()V..f 5w/~ ~~ Ch·\~ 

VIII. 

IX. 

X. 

XI. 

)(II 

Note: 

Laboratory control samples 

Field duplicates 

Compound quantitation/RULOQ/LODs 

Target compound identification 

()\JPr::~ll nf rl::~t!:l 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

** d In icates sample underwent s tage 4 validation 

Client ID 

1 ' 
T 4-PDI20 19-SC26-190530-0 1-02** 

2 
, 

T 4-PDI2019-SC26-190530-02-2.27 

3 ' T 4-PDI20 19-SC26-190530-0 1-02DUP 

4 l T 4-PDI2019-SC26-190530-02-2.27MS 

5 

6 

7 

8 

9 

10 

11 

Notes· 

ca....n__a,n-1!""" ~ \ \ 
I ' ~-v .... r 1 

' l10 ~ \0?? - f.> \..l< ) 

"' A Ll!. '/ 

N 
,:,vJ Not reviewed for Stage 28 validation 

~ Not reviewed for Stage 28 validation 

!>.. 

NO = No compounds detected 
R = Rinsate 
FB = Field blank 

D = Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A910309-01 ** 

A910309-02 

A910309-01 DUP 

A910309-02MS 

L:\Anchor\Port of Portland- T4\46182B3bW.wpd 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/30/19 

Sediment 05/30/19 

Sediment 05/30/19 

Sediment 05/30/19 

I 



LDC #: ~t.o)rib'l.. ~o'o VALIDATION FINDINGS CHECKLIST 

· Method: / GC HPLC 

Validation Area Yes No 

I. Technical holding times 

Were all technical holdinQ times met? / 

Was cooler temperature criteria met? / 

/Ia. Initial calibration 

Did the laboratory perform a 5 point calibration prior to sample analysis? 
/ 

Were all percent relative standard deviations (%RSD) < 20°io? 
.,..,.. 

Was a curve fit used for evaluation? If yes, did the initial calibration meet the 

curve fit acceptance criteria of ~ 0.990? 

Were the RT windows properly established? 
// 

/lb. Initial calibration verification 

Was an initial calibration verification standard analyzed after each initial / calibration for each instrument? 

Were all percent differences (%D) < 20%? / 
111. Continuing calibration 

Was a continuing calibration analyzed daily? 
/ 

Were all percent differences (%D) <20%? 

Were all the retention times within the acceptance windows? / 
IV. Laboratory Blanks 

Was a laboratory blank associated with every sample in this SDG? / 

Was a laboratory blank analyzed for each matrix and concentration? / 

Was there contamination in the laboratory blanks? / 

\1. Field Blanks 

Were field blanks identified in this SDG? / 

Were target compounds detected in the field blanks? 

VI. Surrogate spikes 

Were all surrogate percent recovery (%R) within the QC limits? 
. ..,.-

If the percent recovery (%R) of one or more surrogates was outside QC limits, 
was a reanalysis performed to confirm %R? 

If any %R was less than 1 0 percent, was a reanalysis performed to confirm %R? 

VII. Matrix spike/Matrix spike duplicates 

Were matrix spike (MS) and matrix spike duplicate (MSD) analyzed in this SDG? / 

Were the MS/MSD percent recoveries (%R) and the relative percent differences / 
(RPD) within the QC limits? 

VIII. Laboratory control samples 

Was an LCS analyzed per analytical or extraction batch? ./ 

Were the LCS percent recoveries (%R) and relative percent difference (RPO) / 
within the QC limits? 

Level IV checklist GC_HPLC rev02.wpd 

NA 

/ 

/ 

/ 

,.-

Page:_1_of_2_ 
Reviewer: FT =--

2nd Reviewer~ 

Findings/Comments 



LDC #: ':\ \o\ lb~· ~ ?VJ VALIDATION· FINDINGS CHECKLIST Page:_Lof__2__ 
Reviewer: FT 

2nd Reviewer:~ 

Validation Area Yes No NA Findings/Comments 

IX Field duplicates 

Were field duplicate pairs identified in this SDG? / 

Were target compounds detected in the field duplicates? ·/ 
X.Compound.quantimtion 

Did the laboratory LOQs/RLs meet the QAPP LOQs/RLs? / 

/ 
v 

Were compound quantitation and RLs adjusted to reflect all sample dilutions and 
dry weight factors applicable to level IV validation? 

XI. Target compound identification 

Were· the retention times of reported detects within the RT windows? / 
XIII~ Overall assessment of data 

/ 

Overall assessment of data was found to be acceptable. / 

Level IV checklist GC_HPLC rev02.wpd 



VALIDATION FINDINGS WORKSHEET 

METHOD: Pesticide/PCBs (EPASW 846 Method 8081/8082) 

A. alpha-BHC I. Dieldrin Q. Endrin ketone Y. Aroclor-1242 GG. Chlordane 

B. beta-BHC J. 4,4'-DDE R. Endrin aldehyde Z. Aroclor-1248 HH. Chlordane {Technical) 

C. delta-BHC K. Endrin S. alpha-Chlordane AA. Aroclor-1254 II. Aroclor 1262 

D. gamma-BHC L. Endosulfan II T. gamma-Chlordane BB. Aroclor-1260 JJ. Aroclor 1268 

E. Heptachlor M. 4,4'-DDD U. Toxaphene CC. 2,4'-DDD KK. Oxychlordane 

F. Aldrin N. Endosulfan sulfate V. Aroclor-1016 DO. 2,4'-DDE LL. trans-Nonachlor 

G. Heptachlor epoxide 0. 4,4'-DDT W. Aroclor-1221 EE. 2,4'-DDT MM. cis-Nonachlor 

H. Endosulfan I P. Methoxychlor X. Aroclor-1232 FF. Hexachlorobenzene NN. 

Notes: 

comp list pcb pest. wpd 



LDC #: Y G:,j S/2 ;6 ?Jb VALIDATION FINDINDS WORKSHEET 
Surrogate Recovery 

METHOD: ~C HPLC 
Are surrogates required by the method? Yes __ or No __ 

l YiN/ N/A Were surrogates spiked into all samples and blanks? 
y tf.J·~ 'J/A Did all surrogate recoveries (%R)_ meet the QC limits? 

Sample Detector/ Surrogate 
# ID Column Compound %R (Limits) 

/ / 
Page:_of_ 

Reviewer: FT 
2nd Reviewer: C:::Z 

Qualifications 

I R~etr ( ~ !t.t"'J /;' 9- 1'1 ( (, 0 -J:J.,~ ) JluJ /!- f'ID f Ve { -
( ) 

( ) 

I I I I 
( 

ll I 
{ 
( 

I I 
~ ll I ( 

I ~ ; I I 
( 

l I 
{ 

( 

I ~ ; I 

I I I 
( 

) I 
I 

{ 
( ~ 

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (CBZ) G Octacosane M Benzo( e )Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

B 4-Bromofluorobenzene (BFB) H Ortho-Terphen_yl_ N T em_henyi-D 14 T 3,4-Dinitrotoluene z 2-Bromonaphthalene 

c· a,a,a-Trifluorotoluene I Fluorobenzene (FBZ) 0 Decachlorobiphenyl (DCB) u Tripentyltin AA Chloro-octadecane 

D Bromochlorobenene J n-Triacontane p 1-methvlnaohthalene v Tri-n-oroovltin BB 2 4-Dichlorophenvlacetic acid 

E 1 4-Dichlorobutane K Hexacosane Q Dichloroohenvl Acetic Acid (DCAA) w Tributvl Phosohate cc 2 5-Dibromotoluene 

E__ _ 1...<Hlliluor fDFB) L R 4- . X Triohen~Dbate__ L__ 

SUR_r1.wpd 



LDC#: 

METHOD: 

t/6/}(2;34/:> 

v 
GC HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates 

, e se see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
Y N/A Were a matrix spike (MS) and matrix spike duplicate (MSD) analyzed for each matrix in this SDG? 

'"'"""""":....-r-:....r:-;N~/A~ Was an MS/MSD analyzed every 20 samples for each matrix or whenever a sample extraction was performed? 

# 

N/A Were the MS/MSD percent recoveries (%R) and relative percent differences (RPD) within QC limits? 

MS/MSD ID Com__Q_ound 

a.\ .f>~ 1\\o 

MSD_r1.wpd 

MS 
%R (Limits) 

(~-\>D) 

.) 

MSD 
%R (Limits) RPD (Limits) Associated Samples 

z. 

I / 
Page:_of_ 

Reviewer: FT 
2nd Reviewer: ~ 

Qualifications 

.JltU/A VeT 



LDC#: y 'I k'2 fJ 2t} VALIDATION FINDINGS WORKSHEET 
Compound Quantitation and Reported CRQLs 

METHOD: ~c HPLC 

Plea e see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
liVID Only 

-=--r-::..;N;.;../A...;... Were CRQLs adjusted for sample dilutions, dry weight factors, etc.? 
~....:.........:N.:.:...:/A...:.. Did the reported results for detected target compounds agree within 10.0% of the recalculated results? 

# Associated Samples Compound Name Findings 

I 1_. 12_6 f{e.)c..t/f S ~~h'mQ,J,o/ 

due jp #e. ,,..., ~YJ u.... 

6J MIA J/-lp/-e_ 'f~/3 
I v ~ ~~ ctrt:Jt..lar oad c r 

tnqtr/.)1 /'n k" # r: YJ c., c_ . 

Comments: See sample calculation verification worksheet for recalculations 

COMQUA_r1.wpd 

Page: _(of_/ 

Reviewer: _____fi 
2nd Reviewer: ~ 

Qualifications 

Jd.-XLA _6tl lkt-



LDC #: '/Co/ lf2133/; 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Initial Calibration Calculation Verification 

The calibration factors (CF) and relative standard deviation (%RSD) were recalculated using the following calculations: 

CF = AIC 
Average CF = sum of the CF/number of standards 
%RSD = 100 * (SIX) 

Calibration 
# Standard ID Date Compound 

1 !CAL ~;s-/ti 12,o- I 
fr-"r:JI? t-

2 JCA L- *ilj-; /lt:t /2'0- J 
Kea,'( 

3 

I 4 I I I II 

Where: A = Area of compound 
C = Concentration of compound 
S = Standard deviation of calibration factors 
X = Mean of calibration factors 

n I Recalculated I n 

ZtJt;J11e/~ Jtd) CF. ' ~~7/I'St) CF (initial) 

~ t.Jl't 'I-t 0 ?J ~./ 'i'f; 'flO]) ~- 1../-11 ;<.10 ~ 

I· g ltJ(' X!O !J /·tlor';<JD?; I· 1?-~ ;<JO ~ 

II II 

I Recalc••lated 

I CF (intial) 

~- t~l J t-lrY 

I· 7~ ... '/-.10 / 

II 

Page: /of~ 
Reviewer:___EI 

2nd Reviewer: 9 , 

IEJI Bec:.:~:red I 
,o. z,(.p ;o. u, 

! 0 ~/i 1°·1 i 

II II I 

Comments: Refer to Initial Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of the 
recalculated results. 



LDC#: r~;gz~3}; 

METHOD: GC / HPLC ___ _ 

VALIDATION FINDINGS WORKSHEET 
Continuing Calibration Results Verification 

Page:~f_/ 
Reviewer: _IT 

2nd Reviewer: c:::.::::? 

The percent difference (%0) of the initial calibration average Calibration Factors (CF) and the continuing calibration CF were recalculated for the compounds identified 
below using the following calculation: 

% Difference= 100 *(ave. CF -CF)/ave.CF Where: ave. CF = initial calibration average CF 
CF = continuing calibration CF 
A = Area of compound 
C = Concentration of compound 

I Reported 
Standard Calibration 

Average CF(ICAL)I CCV I 10 Date Compound 
CF/ Cone. # 

CCV Cone. 

1 
aeN llo \2. "jl"t ,,"\ IAcoc,\or- \2-tt;, a ~0 f:iW 

4l- \ qo~\- 'f<'O~-t-
C.C.N l 

2 e..eN \L. \'2.. 9],9\l~ ~ c\9-{ \l. (p u ~0 "\1~ 
~I. ,~o-,l- Keovl" 

coil 

3 

4 

I Recalculated II Reported I Recalculated I 
I II I I 

CF/ Cone. %0 %0 
CCV 

'Sw 4 1 

1\' (". ' \: ~ } 

Comments: Refer to Continuing Calibration findings worksheet for list of qualifications and associated samples when reported results do not agree within 10.0% of 
the recalculated results. 

CONCLC_r1.wpd 



LDC#: '/6/k'z/33}; VALIDATION FINDINGS WORKSHEET 
Surrogate Results Verification 

Page:_/ot_l_ 

METHOD: /ac HPLC 

The percent recoveries (%R) of surrogates were recalculated for the compounds identified below using the following calculation: 

%Recovery: SF/SS * 100 

Sample ID· #I 
II Surrogate I 
I I 

I 
:Dc.f3 

I 

Sample ID: 

Where: SF = Surrogate Found 
SS = Surrogate Spiked 

l Surrogate I Column/Detector Spiked 

I I 
R~ Co/uml'1 ~>() 

I 

Surrogate 
Found 

'11·'1~ 

I Percent I Percent l Percent 
Recovery Recovery Difference 

I Re~orted I Recalculated I 

I 
-~-

li 
I 

I! 
I 

0 

II 
Surrogate 1 Surrogate I Percent I Percent I Percent 

Surrogate L_f_olumn/Q_~~~;tor I ----~£iked____ __found __ _ Recovery Recovery Difference 

J 
I 

I 

J r- I -, I I Re~orted I Recalculated I I 

-- --

Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound Surrogate Compound 

A Chlorobenzene (C8Z) G Octacosane M 8enzo( e )Pyrene s 1-Chloro-3-Nitrobenzene y Tetrachloro-m- xylene 

8 4-8romofluorobenzene (8F8) H Ortho-T erphenyl N T erphenyi-D 14 T 3,4-Dinitrotoluene z 2-8romonaphthalene 

c· a, a, a-Trifluorotoluene I Fluorobenzene (F8Z) 0 Decachlorobiphenyl (DC8) u Tripentyltin AA Chloro-octadecane 

D Bromochlorobenene J n-T riacontane p 1-methylnaphthalene v Tri-n-propyltin 88 2,4-Dichlorophenylacetic acid 

E 1 ,4-Dichlorobutane K Hexacosane Q Dichlorophenyl Acetic Acid (DCAA) w Tributyl Phosphate cc 2,5-Dibromotoluene 

F 1 4-Difluorobenzene (DF8) L 8romobenzene R 4-Nitrophenol X Triphenvl Phosphate 

SURRCLC_r1.wpd 



LDC#: l/6;g213~ 

METHOD: ~C _HPLC 

VALIDATION FINDINGS WORKSHEET 
Matrix Spike/Matrix Spike Duplicates Results Verification 

Page:_~f_Z 
Reviewer: _£I 

2nd Reviewer:~ 

The percent recoveries (%R) and relative percent differences (RPD) of the matrix spike and matrix spike duplicate were recalculated for the compounds identified below 
using the following calculation: 

%Recovery = 100 * (SSC - SC)/SA Where 

RPD =(({SSCMS - SSCMSD} * 2) I (SSCMS + SSCMSD))*1 00 

MS/MSD samples: ___ -4-----------

I I 
Spike Sample 

Ad1~ (:\'~ Compound ( u.Gli ~~ ) 

I I MS \.J 
1
MSD 

'-.)".___/ 

---

Gasoline (8015) 

Diesel (8015) 

Benzene (8021 B) 

Methane (RSK-175) 

2,4-D (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (831 0) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

~roc,\o( \'l.loO jz-t \JA-- ?>\~ 

sse = Spiked sample concentration 
SC = Sample concentration 
SA = Spike added 

Spike Sample I Matrix spike 

Concen:~n 
( "'~ J/ I Percent Recovery 

' ~D I Reported I MS Recalc. 

~lb ~~ *~ 

MS = Matrix spike 
MSD = Matrix spike duplicate 

II Matrix Spike Duplicate II MS/MSD I 
II Percent Recovery II RPD I 
II Reported I Recalc. II Reported I Recalc. I 

Comments: Refer to Matrix Spike/Matrix Spike Duplicates findings worksheet for list of qualifications and associated samples when reported results do not agree within 1 0.0% of the 
recalculated results. 

MSDCLC_r1.wpd 



LDC#: '16/J/2~~ VALIDATION FINDINGS WORKSHEET / 7 
Page:_of_,., 

Reviewer: _IT Laboratory Control Sample/Laboratory Control Sample Duplicates Results Verification 

/GC_HPLC 
2nd Reviewer: CA-. _ 

METHOD: 

The percent recoveries (%R) and relative percent differences (RPD) of the laboratory control sample and laboratory control sample duplicate were recalculated for 
the compounds identified below using the following calculation: 

%Recovery = 100 * (SSC/SA) 
RPD =(({SSCLCS - SSCLCSD} * 2) I (SSCLCS + SSCLCSD))*1 00 

LCS/LCSD samples: 'jOl:f/0 '0 .3 - L<:!. ) 

I I 
Spike 

Add~A 
Compound ( tAt.; }/{on 

I I v 
Lcso LCS 

Gasoline (8015) 

Diesel (8015) 

Benzene (8021 B) 

Methane (RSK-175) 

2,4-0 (8151) 

Dinoseb (8151) 

Naphthalene (8310) 

Anthracene (8310) 

HMX (8330) 

2,4,6-Trinitrotoluene (8330) 

Ph orate (8141A) 

Malathion (8141A) 

Formaldehyde (8315A) 

/trt:;dor IUD j.S'Q tJ4 

Where SSC = Spiked sample concentration 
LCS = Laboratory Control Sample 

Spike Sample I LCS 

Concentr,~n 
( CJt<:Jt-- ~i11 I Percent Recovery 

v I I Reported I LCS LCSD Recalc. 

11/; tJ4- 71 (OJ 

SA = Spike added 
LCSD = Laboratory Control Sample duplicate 

II LCSD II LCS/LCSD 

II Percent Recovery II RPD 

II Reported I Recalc. II Reported I Recalc. 

A)/7 

Comments: Refer to Laboratory Control Sample/Laboratory Control Sample Duplicate findings worksheet for list of qualifications and associated samples when reported results do 
not aqree within 10.0% of the recalculated results. 

LCSCLC_r1.wpd 
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LDC#: VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

Were all reported results recalculated and verified for all level IV samples? 

Page:___!of~ 
Reviewer: / 7 

2nd reviewer: ~ 

Were all recalculated results for detected target compounds agree within 10.0% of the reported results? 

Concentration = (AJ(I.)(V,)(DF)(2. 0) Example: 
(A;s)(RRF)(V0 )(Vi)(%S) 

.#[ 4,-ot:./or J2" 0- I 
Ax = Area of the characteristic ion (EICP) for the Sample I.D. 

compound to be measured 

As = Area of the characteristic ion (EICP) for the specific 
internal standard 

791~ Is = Amount of internal standard added in nanograms (ng) Cone.= 

( ·1 ~s 'f./0 ~ 
vo = Volume or weight of sample extract in milliliters (ml) or 

grams (g). 

VI = Volume of extract injected in microliters (ul) = 'l/·2(p7 
VI = Volume of the concentrated extract in microliters (ul) 

Df = Dilution Factor. 

%S = Percent solids, applicable to soil and solid matrices 
only. 

,. I 10. ~~ oA,~ 2.0 = Factor of 2 to account for GPC cleanup :::: (oq.? 

Reported Calculated 

# Sample ID Compound 
Concentr,~n 

( lA~ 'o/ 
Concentr,%on 

( 1-tey ~"\/ Qualification 

#I lJ. &;u 
- 0 Arodor /2(,0 /J.b 

' 
/2-t,o -I ~ 'l/·2(.p7 -r,·/1~ / e.o-~'~e .... I( ~i-77) ('-1 -

- '),.::::. t./?;.1~2- ( JcY.~Y!) ( ~.r:,r~) 
-; - '-1 /.Jtl7 -
-c/ - ~H·7~~ 

/' 
/1. ~ ~ ..... =./ uc - a7,~t/ )/ ... ....._ v -~ ::;.. 

-to .=. oS.gJfb 

~.-= ~'·11 



LDC Report# 4618286 

Laboratory Data Consultants, Inc. 
Data Validation Report 

Project/Site Name: Port of Portland, T4 

LDC Report Date: October 17, 2019 

Parameters: Wet Chemistry 

Validation Level: Stage 28 & 4 

Laboratory: Apex Laboratories, LLC 

Sample Delivery Group (SDG): A910309 

Laboratory Sample 
Sample Identification Identification 

T 4-PDI2019-SC26-190530-01-02** A910309-01 ** 
T 4-PDI2019-SC26-190530-02-2.27 A910309-02 

**Indicates sample underwent Stage 4 validation 
1 

V:\LOGIN\ANCHOR\PORT OF PORTLAND- T4\46182B6_A34.DOC 

Collection 
Matrix Date 

Sediment 05/30/19 
Sediment 05/30/19 



Introduction 

This Data Validation Report (DVR) presents data validation findings and results for the 
associated samples listed on the cover page. Data validation was performed in 
accordance with the Appendix A to the Sampling Quality Assurance Project Plan for 
Terminal 4 Remedy (March 2019) and a modified outline of the USEPA National 
Functional Guidelines (NFG) for Inorganic Superfund Methods Data Review (January 
2017). Where specific guidance was not available, the data has been evaluated in a 
conservative manner consistent with industry standards using professional experience. 

The analyses were performed by the following methods: 

Total Organic Carbon by Environmental Protection Agency (EPA) SW 846 Method 
9060A Modified 
Total Solids by Puget Sound Estuary Protocols (PSEP) 

All sample results were subjected to Stage 28 data validation, which comprises an 
evaluation of quality control (QC) summary results. Samples appended with a double 
asterisk on the cover page were subjected to Stage 4 data validation, which is 
comprised of the QC summary forms as well as the raw data, to confirm sample 
quantitation and identification. 

2 
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The following are definitions of the data qualifiers utilized during data validation: 

J (Estimated): The compound or analyte was analyzed for and positively identified 
by the laboratory; however the reported concentration is estimated due to non
conformances discovered during data validation. 

U (Non-detected): The compound or analyte was analyzed for and positively 
identified by the laboratory; however the compound or analyte should be 
considered non-detected at the reported concentration due to the presence of 
contaminants detected in the associated blank(s). 

UJ (Non-detected estimated): The compound or analyte was reported as not 
detected by the laboratory; however the reported quantitation/detection limit is 
estimated due to non-conformances discovered during data validation. 

R (Rejected): The sample results were rejected due to gross non-conformances 
discovered during data validation. Data qualified as rejected is not usable. 

NA (Not Applicable): The non-conformance discovered during data validation 
demonstrates a high bias, while the affected compound or analyte in the 
associated sample(s) was reported as not detected by the laboratory and did not 
warrant the qualification of the data. 

A qualification summary table is provided at the end of this report if data has been 
qualified. Flags are classified asP (protocol) or A (advisory) to indicate whether the flag 
is due to a laboratory deviation from a specified protocol or is of technical advisory 
nature. 

3 
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I. Sample Receipt and Technical Holding Times 

All samples were received in good condition. 

All technical holding time requirements were met. 

II. Initial Calibration 

All criteria for the initial calibration of each method were met. 

Ill. Continuing Calibration 

Continuing calibration frequency and analysis criteria were met for each method when 
applicable. 

IV. Laboratory Blanks 

Laboratory blanks were analyzed as required by the methods. No contaminants were 
found in the laboratory blanks. 

V. Field Blanks 

No field blanks were identified in this SDG. 

VI. Matrix Spike/Matrix Spike Duplicates 

The laboratory has indicated that there were no matrix spike (MS) and matrix spike 
duplicate (MSD) analyses specified for the samples in this SDG, and therefore matrix 
spike and matrix spike duplicate analyses were not performed for this SDG. 

VII. Duplicate Sample Analysis 

The laboratory has indicated that there were no duplicate (DUP) analyses specified for 
the samples in this SDG, and therefore duplicate analyses were not performed for this 
SDG. 

VIII. Laboratory Control Samples 

Laboratory control samples (LCS) were analyzed as required by the methods. Percent 
recoveries (0/oR) were within QC limits. 

IX. Field Duplicates 

No field duplicates were identified in this SDG. 

X. Sample Result Verification 

All sample result verifications were acceptable for samples which underwent Stage 4 
validation. Raw data were not reviewed for Stage 28 validation. 

4 
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XI. Overall Assessment of Data 

The analysis was conducted within all specifications of the methods. No results were 
rejected in this SDG. 

5 
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Port of Portland, T 4 
Wet Chemistry- Data Qualification Summary - SDG A910309 

No Sample Data Qualified in this SDG 

Port of Portland, T 4 
Wet Chemistry- Laboratory Blank Data Qualification Summary- SDG A910309 

No Sample Data Qualified in this SDG 

6 
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LDC #: 4618286 VALIDATION COMPLETENESS WORKSHEET 
SDG #: AI030tt f'ffid:)OGJ Stage 28/4 
Laboratory: Apex Laboratories. LLC 

METHOD: (Analyte) TOC (EPA SW 846 9060A Modified). Total Solids (PSEP 1986) 

Date:Jd.JdJJ 
Page:~of_) 

Reviewer: C=---
2nd Reviewer: 1M:: 

The samples listed below were reviewed for each of the following validation areas. Validation findings are noted in attached 
validation findings worksheets. 

I. 

II 

Ill. 

IV 

v 

VI. 

VII. 

VIII. 

IX. 

X. 

Yl 

Note: 

'I . . I~ ..1 Area 

Sample receipUTechnical holding_ times 

Initial calibration 

Calibration verification 

Laboratory Blanks 

Field blanks 

Matrix Spike/Matrix Spike Duplicates 

Duplicate sample analysis 

Laboratory control samples 

Field duplicates 

Sample result verification 

f"'I\/Or"<>IJ nf rbt<> 

A = Acceptable 
N = Not provided/applicable 
SW = See worksheet 

**I d n icates sample un erwent d s tage 4 I'd . va 1 at1on 

Client ID 

1 T 4-PDI2019-SC26-190530-01-02** 

2 T 4-PDI2019-SC26-190530-02-2.27 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

1..1 

c, .... 

A-, Pr ?{2fc£r\ 
A 
A 
k 
II 
A/~ 
IV ,........ 

A- Ll-') 
A' 
ft Not reviewed for Stage 28 validation 

"'7\ 

ND = No compounds detected 
R = Rinsate 
FB = Field blank 

D =Duplicate 
TB = Trip blank 
EB = Equipment blank 

LabiD 

A910309-01** 

A910309-02 

SB=Source blank 
OTHER: 

Matrix Date 

Sediment 05/30/19 

Sediment 05/30/19 

Notes: ____________________________________________________________________________________ ___ 

L:\Anchor\Port of Portland- T4\46182B6W.wpd 1 



VALIDATION FINDINGS CHECKLIST 

Method:ln organics (EPA Method)e.G2.Ccve'l.- ) 

Validation Area Yes No NA 

I. Technical holding times /' 
All technical holding times were met. t/ 

II. Calibration /' 

Were all instruments calibrated daily, each set-uQ time? ~ v--
(' 

Were the proper number of standards used? / 
v-

" Were all initial calibration correlation coefficients > 0.995? v 

Were all initial and continuing calibration verification %Rs within the 90-110% QC / 
limits? ~ 

Were titrant checks performed as required? (Level IV only) / 
/' 

Were balance checks performed as required? (Level IV only) / 

Ill. Blanks .....-

Was a method blank associated with every sample in this SDG? / 
Was there contamination in the method blanks? If yes, please see the Blanks / 
validation completeness worksheet. 

IV. Matrix spike/Matrix spike duplicates and Duplicates 

Were a matrix spike (MS) and duplicate (DUP) analyzed for each matrix in this v r-
SDG? If no, indicate which matrix does not have an associated MS/MSD or 
MS/DUP. Soil/ Water. 

Were the MS/MSD percent recoveries (%R) and the relative percent differences /r 
(RPD) within the 75-125 QC limits? If the sample concentration exceeded the spike 
concentration b_y_ a factor of 4 or more, no action was taken. 

Were the MS/MSD or duplicate relative percent differences (RPD) ~ 20% for / waters and~ 35% for soil samples? A control limit of~ CRDL(~ 2X CRDL for soil) 
was used for samples that were~ 5X the CRDL, including when only one of the / 

duplicate sample values were < 5X the CRDL. 

V~ Laboratory control samples __,.-_ 

Was an LCS anaylzed for this SDG? 
/ v 

I 

Was an LCS analy_?ed oer extraction batch? 
/ 

/ 
v 

Were the LCS percent recoveries (%R) and relative percent difference (RPD) / within the 80-120%1_85-115% for Method 300.0) QC limits? 

VI. Regjonal Quality Assurance and Quality Control / 
Were performance evaluation (PE) samples performed? I I 
Were the performance evaluation (PE) samples within the acceptance limits? I 

WETC-EPA_2010.wpd version 1.0 

Page:~of~ 
Reviewer:~ 

2nd Reviewer:...Jt:E:::::_ 

Findings/Comments 



LDC #: L-t0 ~~ VALIDATION FINDINGS CHECKLIST 

Validation Area Yes No NA 

VII. Sample Result Verification 

~ 
r 

Were RLs adjusted to reflect all sample dilutions and dry weight factors applicable 
to level IV validation? 

/ 
v 

Were detection limits < RL? 

VIII. Overall assessment of data 
/_ 

Overall assessment of data was found to be acceptable. /1 
IX. Field duplicates 

Field duplicate pairs were identified in this SDG. / -
Target analytes were detected in the field duplicates. ,/ 

X. Field blanks 

Field blanks were identified in this SDG. / 
/ 

Target analytes were detected in the field blanks. 

WETC-EPA_2010 .wpd version 1.0 

v 

/ 

Page:~ of 'Ch 
Reviewer: tiL-

2nd Reviewer: ~ 

Findings/Comments 



LDC#: vthl~\)0 VALIDATION FINDINGS WORKSHEET 
Sample Specific Analysis Reference 

All circled methods are ~pplicable to each sample. 

- · 1n Pa·---"-· 

lj~ pH TDS Cl F NO~ NO? 804 O-P04 Alk CN NH~ TKNQCr6+ CI04 (T.S) - ......___..., 

pH TD8 Cl F NO~ N07 804 O-P04 Alk CN NH~ TKN TOC Cr6+ CI04 

pH TD8 Cl F NO'~ NO? 804 O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TD8 Cl F NO~ NO? 804 O-P04 Alk CN NH3 TKN TOC Cr6+ Cl04 

pH TDS Cl F NO'~ NO? 80A O-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO'~ NO? 804 0-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TDS Cl F NO'~ NO? 804 0-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8 Cl F N03 NO? 804 0-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO~ N02 804 0-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO::~ N02 804 O-P04 Alk CN NH::~ TKN TOC Cr6+ CIOA 

pH TDS .. Cl F NO~ N02 804 0-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8.· C] F NO~ N02 804 0-P04 Alk CN NH::~ TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO::~ NO? 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TDS Cl F NO'~ NO? 80A O-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO::~ N02 804 0-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO::~ N02 804 0-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO~ N02 804 0-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO~ N02 804 0-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO~ N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO::~ N02 804 0-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO~ N07 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO~ NO? 804 0-POA Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ NO? 80A O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F N03 N02 804 O-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO::~ N02 804 0-P04 Alk CN NH3 TKN TOC Cr6+ CIOA 

pH TD8 Cl F NO~ NO? 80A 0-P04 Alk CN NH3 TKN TOC Cr6+ CI04 

pH TD8 Cl F NO~ NO? 80A 0-POA Alk CN NH~ TKN TOC Cr6+ Cl04 

nH Tn~ r:1 F NO NO ~0 0-PO Alk r.N NH TKN TOr. r.r6+ r.rn 

Page:_1_of_1_ 
Reviewer: CR 
2nd reviewer: ~ 

Comments: ____________________________________ _ 
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I 

LDC#: l{,b[~~~ Validation Findings Worksheet 
Initial and Continuing Calibration Calculation Verification 

The correlation coefficient (r) for the calibration of:f~ 

Method: lnorganics, Method S~c~ 

was recalculated.Calibratlon date: a t~l I & 

Page: l of \ 
Reviewer: c::;::::=. 

2nd Reviewer: ~ 

An initial or continuing calibration verification percent recovery (%R) was recalculated for each type of analysis using the following formula: 

%R =Found X 100 

True 

Type of analysis 

Initial calibration 

Calibration verification 

Calibration verification 

Calibration verification 

Analyte 

\0(_ 

~ 

I I 

Where, 

Standard 

s1 

s2 

s3 

s4 

s5 

s6 

s7 

s8 

s9 

s10 

s11 

TC\) 

ccJ 
I 

Found = concentration of each analyte measured in the analysis of the ICV or CCV solution 

True = concentration of each analyte in the ICV or CCV source 

Recalculated Reported Acceptable 

Cone. (C) Area r or r2 r or r2 
(Y/N) 

0.5 1.38 

1 15.6 

5 46.83 

10 129.37 

N~ 
NA 

15 283.5 (lf~ L-) 
20 352.23 ( 
50 403.87 

75 438.7 

100 475.5 

150 504.23 

200 533.07 

\CXX:V t(}{L-( ld-\ lO~ I 

~ lO)~<&' lO~ lc.J1 ~ 

I I I I I 
Comments: Refer to Calibration Verification findings worksheet for list of qualifications and associated samples when reported results do not agree within 
10.0% of the recalculated results·----------------------------------------------



LDC#:_lf6;g~& 

METHOD: lnorganics, Method 5-ee_ (9(~ 
< 

VALIDATION FINDINGS WORKSHEET 
Level IV Recalculation Worksheet 

Percent recoveries (%R) for a laboratory control sample and a matrix spike sample were recalculated using the following formula: 

Page:~ofj_ 
Reviewer:~ 

2nd Reviewer: ~ 

%R =Found x 100 
True 

Where, Found = concentration of each analyte measured in the analysis of the sample. For the matrix spike calculation, 
Found = SSR (spiked sample result)- SR (sample result). 

True = concentration of each analyte in the source. 

A sample and duplicate relative percent difference (RPD) was recalculated using the following formula: 

RPD = IS-DI x 100 
(S+D)/2 

Sample 10 

~ 

Where, 

Type of Analysis 

Laboratory control sample 

Matrix spike sample 

Duplicate sample 

S= 
D= 

Element 

Original sample concentration 
Duplicate sample concentration 

Found IS 
(units) 

True I D 
(units) 

J ()(__ lo4~'-\ \axD 
(SSR-SR) 

I liecalculated 

II 
ee~orJ:ed 

I I Acceptable 
%RIRPD %R/RPD (YIN) 

lO~ toi ( 

Comments: ______________________________________________________________________________________________________________ __ 

TOTCLC.6 



LDC #: vtbl '6 ?f{;b VALIDATION FINDINGS WORKSHEET 
Sample Calculation Verification 

METHOD: lnorganics, Method 5..ee_~ 

Page:~of_\ _ 
Reviewer: C1.-. 

2nd reviewer: ~ 

lease see qualifications below for all questions answered "N". Not applicable questions are identified as "N/A". 
N N/A Have results been reported and calculated correctly? 

Y N N/A Are results within the calibrated range of the instruments? 
Y N N/A Are all detection limits below the CRQL? 

t""7""'"\() (' 
Compound (analyte) results for ---------=-___;:'--=---------reported with a positive detect were 
recalculated and verified using the following equation: 

Recalculation: 

(C1{l.4'-l +- ro'6LCL-cL 
l 0 I t \ \ I \ "hLO 0 0 

------------~~~~ 
if--_([0000) 

--
() 

{9, /l J 0 

Reported Calculated 
Concentration Conce.gtration Acceptable 

# Sample ID Analyte ( ;:: ) ( ?: ) (YIN) 

l 'J(X___ G.Cf 6~ I 7' 
\') Bs.~ 05~~ (:1 

Note: ____________________________________________ __ 

RECALC.6 



LDC#.Lfl!J\ COl EDD POPULATION COMPLETENESS WORKSHEET 

The LDC job number listed above was entered by 

Entered from Body or Summary 

EDD Process 

I. EDD 

Ia. - All methods 

lb. -All 

Ic. -All 

II. EDD 

Ila. - QC Level applied? 
(EP~~Li:l~l~..::.o 

lib. - Laboratory EMPC qualified results qualified 

(J with reason code 23)? 

III. Reasonableness Checks 

Ilia. -Do all ND results have ND 

Illb. -Do all detect results have detect 

Ill c. - If reason codes are used, do all qualified results have reason 

code field and vice versa? 

Ill d. - Do blank concentrations in report match EDD, where data 

was due to blank? 

me. - Is the detect flag set to "N" for all "U" qualified blank 
results? 

Ill f. - Were there multiple results due to dilutions/reanalysis? If so, 

were results qualified appropriately? 

Ill g. -Are all results marked reportable "Yes" unless rejected for 

overall assessment in the data validation report? 

Illh. -Are there any lab "R" qualified data? I Are the entry columns 
blank for these results? 

Illi. -Are there any discrepancies between the data packet and the 
EDD? 

Notes: *see discrepancy sheet 
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	Appendix E  Data Validation Reports
	Table E-1


	45378_RV1
	Cover Letter
	Sample Table
	EDD Checklist

	A9D0674
	PAH
	Wet Chem

	A9D0735
	PAH
	Wet Chem

	A9E0061
	PAH
	Wet Chem

	A9E0168
	PAH
	Wet Chem

	A9E0744
	PAH
	Pesticides
	PCB
	Wet Chem

	A9E0766
	PAH
	PCB
	Wet Chem

	A9E0838
	PAH
	PCB
	Wet Chem

	A9E0849
	PAH
	Pesticides
	PCB
	Wet Chem

	A9E0922
	PAH
	Wet Chem

	A9E0927
	PAH
	PCB
	Wet Chem


	45434_RV1
	Cover Letter
	Sample Table
	EDD Checklist

	1901248

	45449_RV1
	Cover Letter
	Sample Table
	EDD Checklist

	A9F0035
	SVOA
	Wet Chem


	45476_RV1
	Cover Letter
	Sample Table
	EDD Checklist

	1900817
	PCDD/PCDF
	PCB-Cong


	45526_RV1
	Cover Letter
	Sample Table
	EDD Checklist

	1900807
	PCDD/PCDF
	PCB-Cong


	45600_RV1
	Cover Letter
	Sample Table
	EDD Checklist

	1900951
	PCDD/PCDF
	PCB-Cong

	1901247

	45631
	Cover Letter
	Sample Table
	EDD Checklist

	1901249
	PCDD/PCDF
	PCB-Cong

	1901384
	PCDD/PCDF
	PCB-Cong


	45640
	Cover Letter
	Sample Table
	EDD Checklist

	1901305
	PCDD/PCDF
	PCB-Cong


	45719
	Cover Letter
	Sample Table
	EDD Checklist

	1901246

	46013
	Cover Letter
	Sample Table
	EDD Checklist

	1901305 R1

	46172
	Cover Letter
	Sample Table
	EDD Checklist

	1903103

	46182
	Cover Letter
	Sample Table
	EDD Checklist

	A9I0305
	PAH
	Wet Chem

	A9I0309
	PAH
	PCB
	Wet Chem





